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The New Standard 


TAKE THIS ADD THESE 
HARDWARE: FIRMWARE FUNCTIONS: 


@ EEPROM-programmable PIC processor @ ADC, DAC, clock, and expanded memory management 


@ 19 bits of parallel |/O @ 4 x 6 keypad scanning @ 4 x 20 LCD display control 
@ 16 Kb expanded data memory @ Frequency measurement @ Event counter 

@ 4-channel, 8-bit ADC @ Vinst, Vmax, Vmin, and Vavg monitoring 

@ 2-channel, 12-bit ADC @ Parallel printer output @ PWM output (continuous) 
@ Real-time clock @ Parallel expansion via shift register 

@ 2-channel, 12-bit DAC @ Dallas Semiconductor iButton” S/N reader 


PicStic4 takes “component computers” to a new 
dimension. Packaged as an enclosed 32-pin DIP, PicStic4 


combines the speed and economy of our original PicStics with 
sophisticated functions normally only available on our high- 
end SBC controllers. PicStic4 joins a user-programmable PIC 
and a powerful I/O coprocessor in one package. Program PicStic4 
with our PicBasic compiler and you get BASIC Stamp compatibility with 
a 15 times increase in execution speed. Whatever the programming 


? 


language, PicStic4 still gives you more digital I/O, both 8- and 12-bit analog, 
more data memory, a real-time clock, and a powerful set of firmmware functions, 
all intended to provide the easiest control solution. 


PS4-P includes all firmware functions, extra data memory, parallel 1/0, and 8-bit analog inputs 
PS4-Q includes all functions in -P device, plus real-time clock and 2-channel, 12-bit ADC 
PS4-X includes all functions in -P and -Q devices, plus 2-channel, 12-bit DAC 


PS4-DEV Developer package. Includes PicBasic compiler, PicBasic programmer's manual, PicStic4 
programmer w/ZIF socket, and power supply 
(PicStic1-3 development systems can be upgraded for a nominal charge) 


VISIT OUR WEB SITE FOR A COMPLETE DATA SHEET 
CALL 1-800-635-3355 TO ORDER 


( * MIGROMINT, INC. 


4 Park Street e Vernon, CT O6066 « Tel: (860) 871-6170 e Fax: (860) 872-2204 e http:;//www.micromint.com/ 
in Europe: (44) 1285-658122 « in Canada: (514) 336-9426 - Distributor Inquiries Welcome! 


BASIC Stamp” is a trademark of Parallax Inc. iButton is a trademark of Dallas Semiconductor Corp. PicStic” is a trademark of Micromint Inc 
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Supply oa 


Serving 
Silicon Valley 
since 1964! 


... brings you a potpourri of high-tech goodies for the techno-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica! 


Save with Monitor Miser! 


@ Monitor Miser turns your monitor off when not in use! 
@ Plugs into keyboard port to detect activity 

@ User selectable time interval, from 10 to 42 minutes 

@ Get EPA "Energy Star” compliance for older monitors 
Measures 4.5" x 3° x 1.5° with generous cables, adaptor 
@ New in box, ninety day warranty 


HSC#16278 $17.50 


Orchid MPEG + Video! 


@ Orchid Technology Kelvin MPEG Video Card 

64-bit graphics with MPEG Video on one card! 

@ Full screen 30 Frames/sec MPEG video plus audio 

¢ 1MB version will display up to 800 x 600, 64K colors, 
Or 1024 x 768, 256 colors 

@ Manual, audio cable & driver software included 

@ Note, the MPEG portion is not Win95 compatible, but the 
video portion is. works fine with Windows 3.1 

@ OEM pack (plain white box) Ninety day HSC warranty 


HSC# 16124 $69.00 


104-key Win95 Keyboard 


@ Superior quality in a Win95 compatible keyboard! 
@ Hewlett Packard part #5182-5521 

@ 104-key keyboard has special Win95 keys 

@ Attractive grey-beige finish, 

@ PS/2 style connector (mini-DIN) 

® New, no box, 90-day warranty 

® Similar to illustration 

$19.95. 


HSC#16275 


Peltier Cooler at a Price! 


# Made for cooling ceramic Pentium Processors (not metal) 
@ Heatsink is 2° x 2.875", .5° thick 

# Mounted 12VDC fan 

@ Peltier device is 1.125" 

square, has copper plate for 

themal mounting on CPU 

# Unit is new, and much 

cheaper than the separate parts! 

@ Pertect for Peltier experiments! 


$24.95 


@ This is the Last Stock of Media Vision Reno: 
* Consists of new extemal Reno CD/ROM drive, 
docking bay with SCSI2 port, AC Adapter, cables 
@ Uses NiCad battery pack(s), not included 
* Double-speed 180msS drive is lightning fast! 
Drive detaches from docking bay, use with 
headphones as a portable personal audio CD player 
® Great for Mac or IBM (adaptor bracket included) 
= Mac software included 
* SCSI Controller & soltware required for IBM use 
= Brand new, 90-day warranty 
@ Media Vision Reno Kit HSC#15586 includes: 
Reno Cable Kit (SCSI2 - 0825 cable, 50p. ribbon cable, 
internal & extemal audio patch cables), padded travel pouch, 
headphones, Mac software, IBM Adapter bracket. 


A 4 B. $69.00 


Available Separately: 

A. Rechargeable Battery Pack (for early-style Reno, will not 

recharge In late-model Reno) HSC#15587 $14.95 

B. Macintosh Powerbook SCS! Adapter (HDI-30 to 25-pin D 
HSC#15704 $12.50 if purchased alone, 


pf halted | _—«xAST Electronic 
spectaities ca. 


Yet Another Incredible 
486 Motherboard Deal! 


@ The last deal sold out in record time, so we scoured the 
Valley for another 486 Motherboard bargain! 

@ Brand-new Micronics 486 VLB Motherboard (no CPU) 

@ Accepts up to a 486DX4-100 microprocessor 

@ On-board 2-port IDE / Floppy controller, 2 SIO, 1 PIO 

# Three sixteen-bit ISA, one eight-bit, two VLB slots 

@ Three 72-pin SIMM memory sockets 

Phoenix BIOS with "Green" certification 

@ Socketed for cache RAM, no RAM chips included 

OEM white box with manual, serial/paraile! brackets 

@ Mini size: 8.5" x 10° — Ninety day warranty 

@ The last ones went fast — Hurry before these are gone! 


HSC#16255 $34.95 


486 Microprocessor Chip 


@ Intel 4860X33 chip -- usable in motherboard above 
HSC#16214 $19.95 ea., or $14.95 with 486 board above 


Hand-Scanner Special! 


@ Logitech ScanMan 256-Bit Grayscale hand-scanner 

@ 100 - 400 dpi resolution, hardware (switch) selectable 

# Factory Refurbished, 90-day warranty 

@ includes Fototouch image acquiring & editing software, 
Omnipage OCR software 

@ Latest Windows 95 drivers included 

Comes with manuals, power supply, 16-bit interface card 


HSC#15986 $34.95 


PCMCIA Card Reader 


IBM Compatible Reader/Writer for PCMCIA Cards 

@ SwapBox by SCM Microsystems with 16-bit ISA Bus card 

@ Convenient front access for slots (not in rear of system) 

@ Fits in 3.5* drive bay, or use included 5.25" bracket 

@ Dual slot, Type |, Il or Ill, hot swappable 

@ Perfect for transferring data or hardware trom laptops, 
notebooks or Kodak Cameras to desktop PC's 

@ includes driver disk, manuals, cable, internal card, bracket 

@ New in OEM package (white box), 90-day warranty 


HSC#15954 $79.95 


PCMCIA SCSI Card 


@ Mediavision PCMCIA SCSI Ii Card for Laptops 

@ Use with CD/ROM Drives, WORM Drives, Hard Drives, 
Scanners, any SCSI | or I! device 

@ Bundled with Corel SCSI (ver. 2.04) software 

@ Cable, installation software, manual included 

@ Would make excellent laptop connection to Reno, above 

@ New in box with software, 90-day warranty 


$79.00 


HSC# 15893 


Supply 


Hobby Parts Potpourri! 


Copper Foil Tape - .5* x 18 yd. roll, adhesive is conductive! 

HSC#16189 $4.95 

¢@ Karaoke-style microphone, good quality, black & goid 

HSC#16156 $2.95 

# Small flexy solar panel - 1.6VDC @ 350mA - 6* x 1.75° 

HSC#16133 $5.95 

@ Desk stand microphone, multimedia-type, beige 

HSC#16157 $6.95 

@ Nidec 12VOC tiny squirrel-cage biower, 3° x 3° x 1.125* 

HSC#16166 $9.95 

@ Genuine IBM PS/2-style keyboard, 101 key 

HSC#16216 $14.95 

@ Arcade game joystick (not for computers), 4 switches, 
Heavy duty! Choose red, blue, green, or black handle 

HSC#15227 $6.95 

@ Coiled cigarette lighter extension cond, plug to jack 

HSC#15640 $2.95 


Give Your Computer 
Built-in Speakers! 


@ Save desk space, eliminate tangled wires! 

@ Twin-sound by Sound Minds installs in any 5.25" drive bay 
@ Built-in 4-watt amplifiers punch up sound 

® Compatible with any sound card 

@ independent volume controis for left & right speaker 
 Front-mounted jacks for microphone, headphones 


$14.95 


Joystick Extravaganza! 


@ Just in — joysticks for computer games! 

@ Suncom FX-2000, new in box, unbelievable value! 

@ Form fitting joysticks work with either hand 

@ Suction-cup feet anchor them for lightning fast action! 
@ New in box - 30 day warranty 

@ Hurry, they are going fast! 


HSC#16212 Suncom FX-2000 Joystick $3.95 


Computer Remote Control - 
Click on this Special Price ! 


@ Infrared Remote operates your computer from 50 feet 
@ Pertect for sales presentations, training, demonstrations 
@ Serial Interface (IBM version) or ADB (Mac version) 
Handheld remote is 7” x 2.5" x .5" 

@ Included software provides screen pointer for emphasis 
® Keystroke mapping table can be customized, saved 

# Roam the room, make eye contact with your audience 
@ Like using a TV set remote control (easy to set-up, use) 


HSC# 15240 IBM Remote Keyboard $14.95 


HSC# 15241 Mac Remote Keyboard $1 4.95 


3-D SCSI-2 Sound Card 


@ Mediavision Premium 3-D high-quality sound card 

@ 16-bit audio, 44, 1KHz digitized stereo sound 

@ MPU 401 MIDI, Soundblaster compat., SRS 3-D circuitry 

@ internal SCS!-2 CD-ROM port, microphone jack (mike not 
included), line-in, speaker jack, joystick port 

@ Includes driver disks, photocopied book 

@ OEM package (no box), 90-day warranty 

@ We had these and ran out...New Stock at Lower Price! 


HSC#16164 $39.95 


Visit HSC's Website! 


@ HSC has a new presence on the Intemet World Wide Web! 


@ Simply point your browser to http://www.halted.com 


House that.Equipment! 

@ Beautiful, brand-new 19° rack cabinets! 
@ 29.5" tall, with room for 21" of vertical instrument height 
@ 23.25° wide, and 30° front-to-back, textured black finish 
@ Made by AMCO Engineering 
@ Units are new In box, strapped to skids, 

ready for truck shipment (cannot go UPS) 
@ Also available: Slide-out rail sets 

for convenient access to equipment (HSC# 161 16, $9.95) 


HSC# 80398 $149.00 


FaxBoy for paperless FAX! 


® High performance fax machine, saves space and paper! 

02 FAX by Seponix with FaxBoy software uses 3.5* floppy 
disks rather than paper for input/output 

@ May be used as back-up to existing fax machine, or as a 
Stand-alone fax (no need to leave computer on-line!) 

@ Units are new in box with soltware, power supply, manuals 

@ Measures only 5° x 8° x 3.5" 

@ View and compose faxes on your computer, use top 
keypad to program unit and send faxes 

# DOS, Windows 3.XX or Windows 95 compatible 

@ 90-day Warranty 


SCSI Drive Case Deal! 


@ Low-profile case for 5.25° drives 
@ Perfect for CD-ROM drive 

@ 9.75" x 2.25" x 11° overall size 
@ 50-pin SCSI daisy-chain connectors 
# internal 50-pin cable, SCSI ID switch 
 30-walt power supply, DC Fan cooled 

@ New case is attractive grey color, has 90-day warranty 


HSC# 16185 Low-Profiie 5.25" DriveCase P2995 


Tricky Tuned Mag-Switches! 


Ordinary magnetic switches used on doors and windows in 
security systems can be defeated by secretly placing another 
magnet next to the switch on the frame, where it doesn't move 
@ These government-spec. magnetic switches are carefully 
biased so that they only respond to their matched magnet 

@ Box is 4.75" x 2.5" x 1.75", magnet is 4.75* x .5* x 1.75" 
Rugged die-cast box is gasketed, and has tamper switch 
® New in box, buy six and save! Retail is over $25 each! 


HSC#16056 $9.95 cz., or 6/$50.00 


Tape Backup Bargain! 
@ Irwin AccuTrak tape drives — holds 250 Megabytes 
@ Brand new in box with 90-day warranty 
“Backup Exec" software for DOS/Windows 3. XX included 
@ Hooks to floppy controller with included insertion cable 
Comes with brackets and 5.25* faceplate for mounting in 
regutar half-height drive bay, but can be mounted in 3.5* 
bay with optional faceplate below 
Made for IBM so you know it's rugged! 
@ includes new 250MB unformatted tape (allow approx. 


2 hours to format) 
$39.95 


-- Irwin Tape Backup Accessoriess -- 
@ 3.5° Faceplate, Dark Gray HSC#15808 $2.95 


You can still subscribe to our e-mail “Mailing list", just 
send a posting to HSC-server@hsc.cue.com with the single 
line message: SUBSCRIBE HSCmail <full name> 

You will getfuture unsolicited mailings. You can "Unsubscribe" 
at any time in the same manner. 


ae) @ Site is constantly being revised, please visit often! 
Toll Free (Orders Only) 1-800-4HALTED (1-800-442-5833) < aisihinsadninchectintianeach aiid http:/www.halted.com 
Internet World Wide Web: http://www. halted.com 
3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or- Terma Some quantities limited; all tems subject to prior sale. Minimum order: $10.00 plus shipping. Orders under $20.00 subject 
4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545 FAX your orders to: pilaf tcp ner onan neg 9 uae nade anaes ereadenn or mith Eee por 
6819 Redwood Dr., Cotati, CA 94931 (707) 792-2277 (408) 732-6428 5am Woo peter Letmacrinnacerctugeeetons in Seog ware No yal least | 7 ay dineemdrt aaa 


don'tinctude . shipping charges 
you have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM to SPM PST 
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A HIGH-QUALITY DESKTOP LINEAR POWER SUPPLY 


FOR AGUTOMOTIVE ELECTRONICS witliam C. Hendry 1V -ecccssscssosnssee 


Construct this high-quality power supply for a fraction of the cost 
of those on the market. 


THE DC VOLT Ron TADIGT A = cocesessestsocoves SRRESSE ORS Ero ros satnamtrak Sone Re ae nO 


Just what is a volt and how is it maintained? Decover answers to these questions 
plus take a look at the search for more accurate methods of building a “standard volt.” 


HOW MUCH SCOPE IS ENOUGH? — PART 2 Jeffrey Mazur ......... D2 
This series concludes with a discussion on digital storage scopes and information 
on a few specialty scopes. 


RS-232 DIGITAL INPOT/OUTPUT Terry Weeder 


Unlock your own programming potential via your serial port and this [/O module. 
BUILDING AN INDUSTRIAL STRENGTH MOTOR 
CONTROLLER ON A HOBBYIST BUDGET effrey Kerr ecco ® 


Get down to the brass tacks of building a servo motor control system at 
a reasonable price. 


QUICK TRACEY — SEMICONDUCTOR SLEUTH Fred Biechman 95 


Take the mystery out of determining if bargain semiconductors are good or bad 
with the help of your oscilloscope and “Quick Tracey.” 


FAMILY RADIO SERVICE ON THE AIRI Gordon West ccconnnnee d 13 
“Tune in” to how you can utilize and enjoy this new personal radio service. 


AMATEGR ROBOTICS. Kart Lurttccccccccccccscvcsecessrnssnneeseersevepenesensesvenesneneneeecnneseee .26 
The best in robot soccer. 
Rea UR AAD BARES) 


OPEN CHANNEL Joseph v. Carr K4IPV......... 
Doing the numbers — or distributing saltwater taffy? 


Bee COIR GES BBIIN... Dina Er ncenstic hiss scsinocasseescenssnnscoosinvehnsenencsseutncntmeeia 89 
Finding answers on the web. 


STAMP APPLICATIONS Scott Edtvards ..cccenocsvnvnentntenintstntetnnnnsntnnnnen 71 
Electronic control for DC motors using discrete bridge circuits. 


SOFTWARE WIZARDRY Harry Helms 
All about ActiveX components. 


THE NUTS & VOLTS SOLAR WORKSHOP 1) Byers ..c.0cc00co0eenn---4O 
Building a small solar power plant, plus answers to frequently-asked questions. 


ADVERTISER'S INDEX 

CLASSIFIED AD INFO 

DEALER DIRECTORY 

pee ed 18 S08, | SER ats Dene eae mene ee ee .35 
Rew PRODUCT NEWS 34 


ELECTRONICS Q&A 
READER FEEDBACK 
Oe IN ie Sse cece sso occa rey ormoninnaeecig 84 


To Subscribe to NGUTS & VOLTS 
Send payment to the address below or call 1-800-783-4624 
and use your Visa or MasterCard. 


USA ONLY 


$19.00 — One Year $35.00 — Two Years 


MAILED FIRST CLASS — FOREIGN ONLY 
$37.00 — Canada/Mexico $100.00 — Foreign/Air Mail 
$50.00 — Foreign/Surface 


Nuts & Volts Magazine, 430 Princeland Court, Corona, CA 91719 


Nuts & Volts Magazine encour 
ages article submissions and 
queries. Send a SASE for a copy of 
our writer's 

All submissions should be on 5- 
1/4 or 3-1/2 inch diskettes and 
include hard copy as well, 
If retum of materials is 
include a SASE with your 
submission. 


Deadlines should be discussed in 
advance with the editor, but gener- 
ally all material should be submijt- 
ted by the Ist of the month for the 
next month's issue. 


CHANGE OF 
ADDRESS 


If you are moving, notify us AS 
SOON AS POSSIBLE so we can 


Your magazine WILL NOT auto- 
matically be forwarded to you by 
the post office, so it's important to 
submit your change of address 
directly to Nuts & Volts. 


We will not be able to replace 
missed issues of the 
due to unreported address 


When you send in your new 
address, include a current 
label from the magazine with your 
account number on it. If you do 
not have a mailing label, be sure to 
include your old address and the 
name(s) under which the subscrip- 
tion was submitted. 


INDEX TO 
CLASSIFIED ADS 


10. Ham Gear for Sale .................5 


Nuts & Voits Magazine is published 
monthly for $19.00 per year by T6L 
Inc, 


HAM GEAR FOR SALE 


ICOM 27H 2-mtr mobile “talking feature” 
$185. Motorola Syntor X UHF 100 watt 
420MHz $200. GE Executive || 6-mtrs 65 
watt $75, 110 watt $100. Motorola Micro VHF 
45-60 watt $50. Motorola Paging Bear 500 
watt complete low band 6 mtrs $1,000. 
Motorola Syntor X 860 trunking $175. 
Regency VHF you program 16 ch., 15 watt 
$85. PO Box 207, Bradenton, FL 34206. 813- 
238-4830. Call after Jan. 1, 1997. 


NEW CATALOG, FF parts, shortwave kits, 
transceiver kits, iron powder and ferrite cores, 
hard to find parts, more. Two stamps to Dan’s 
Small Parts, Box 3634, Missoula, MT 59806. 
Ph/Fax 406-258-2782. Online catalog 
http://www. fix.net/dans.html 


LOW COST WSHFAX WEATHER FAX FOR 
PC/CLONES. This unit is featured in Chapter 
5 of the Fifth Edition of the WEATHER 
SATELLITE HANDBOOK. It will process both 
HF and satellite weather FAX. For KIT order 
#200-KIT for $159.95. For assembled unit 
order #200-ASY for $189.95. Add $6.50 S/H 
per order. Software is included. Tuning indi- 
cator available for $30, compatible with JV 
FAX 7.0. Visa & MC accepted. For more 
information, send LSASE (55¢) to: A&A 
Engineering, 2521 W. La Palma #K, 
Anaheim, CA 92801. To order call, 714-952- 
2114. Fax 714-952-3280. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 


pit pales genie World And Sea World. . 
e World Of Electronic Surplus! — 


Come To 


SK YCRAFT 


PARTS & SURPLUS, INC. 
ORLANDO, FLORIDA 


Located At The Intersection Of 1-4 


And Fairbanks Avenue. 


A Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 


* WIRE 

* SWITCHES 

* RESISTORS 

* TRANSISTORS 

* TRANSFORMERS 
*% TEST EQUIPMENT 
* NI-CAD BATTERIES 


*& COAX 


KKK KKK KKK 


We Buy Surplus 
Electronic Parts — 
FAX your list. 


FAX 407/647-4831 

PH 407/628-5634 

P.O. BOX 536186 
ORLANDO, FLA. 32853-6186 


WANTED: ROCKWELL HF-80 family equip- 
ment and accessories (i.e. 8020, 8054A, 
8070A, 851S-1, etc.). Also need Rockwell 
237A-3 or 237B-3, or antenna products LPH- 
1 or LPH-89, or higain #5000, 5001, 5002, or 
5004 rotatable log periodic. Also looking for 
Collins or Rockwell literature. Jim Stitzinger 


* RELAYS 

* HARDWARE 

* CAPACITORS 

* PANEL METERS 

* CIRCUIT BOARDS 

* INTEGRATED CIRCUITS 


HOURS: 
Monday - Friday 8:30-6:00 
Saturday 8:30-5:00 


Accept Credit Cards 


and Increase Your Sales! 


MasterCard, Visa, American Express”, Discover® 


All Types of Businesses Considered 


Why limit yourself to only customers with 
cash in their pocket or checking account? 


Accept credit cards and you open the door 


to the rest of the buying public! 
Axin Financial Services, inc. 
will waive your sign-up fee ! 
(Limited time offer) 
No sign-up fees if you act now! 
Call or Fax for Free Info: 


Jim Krause, Axin Financial Services, Inc. 

Voice (800) 318-8304 Fax: (310) 690-5849 

Axin Financial Services, Inc, A Registered ISO/MSP 
of AmericanMidwest Bank & Trust, Rosemont, iL 


Check Guarantee, ATM / Debit Card also available |! 
“American Express & Discover subject separate approval 


Write In 73 on Reader Service Card. 


MORSE CODE computer interfaces $49.95 
with CW filter $69.95 plus $3 shipping. New 
DP-1 multiband antenna covers all ham 
bands from 80-2 meters $129 + $6 shipping. 
Free ham and IBM shareware catalog. 

ic Electronics, Box 896, Hartselle, AL 
35640, E-Mail dei@whnt19. com 205-773- 


FACTORY NEW Wavetek RF 


meter, pe at price $2,860. 
Our price $575. 4 units available. Psitech 
Plus 707-745-4804, Fax 707-747-5277. 


QUALITY PARTS at surplus prices. All new, 
never distributor overstocks. 
Call IME, 817-561-2999 or write PO Box 


Industries, 818-842-5953, FAX: 818-845- 
3613, 


805-259-2011. bfi-/fs@smartlink.net 2758, FAX 205-773-7295. 170415, Arlington, TX 7 


COUNTERSURVEILLANCE : 
EST SU ES Soeur YOUR) MIDWEST. ST PARASON 
Al-2100 CO ERT cs : [ , ; 
PA ———— 
10PC 20PC 50PC 
TZPC1453G2 $63- $61- $59- 


“Top of the line converter” featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 


memory, and 83 channel capable. 
$49- $44- $42- 


VIBRATING 


DETECTS: 
Taps * Body Wires 
* Series and Parallel Taps * FM Wireless Mics 
* Line Impedance Taps + AM Transmitters 
+ Extension Phone Listeners * UHF Transmitters 


Al-5500 Comptere Sarery SysTem 
DETECTS: 
+ All Phone Taps and Extension Phone Listeners 
+ All Body Wires, Wireless Mics, AM/FM and UHF Transmitters 


TZPC1003 


One of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel memory, and 


Alerts User By Vibrating and/or Illuminated LEDs 


VAM eaneelées UHF Transmitters 


» Tape Recorders Video Equipment 80 channel capability. 


TZPC175DG2 $89- $85- $82- 


Our “Top of the line” converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 
capable. 


Sees & Hears Everyruinec! 
FEATURES: 


* 2.4 GHz Video / Audio Transmitter 

+ 4 Channel Receiver + 300’ Transmission Range 

* Black & White CCD w/ Auto-ris Lens + 410(H) TV Line Resolution 

*FCC Approved Frequency 
AMERICAN INNOVATIONS. INC. 
3) 113 ROCKLAND CENTER ~ SUITE 315 - NANUET. NY 10954 


Voice: (914) 735-6127 - Fax: (914) 735-3560 
HTTP://WWW SPYSITECOM - E-Man: AMERICAN@SPYSITE COM 


Lita 


Fed mica Ad Bf 
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Development Tools 


* Programmer for PIC 16C5X, 16C6X, 
16C7X, 16C84, and 17C4X in DIP 
packages. 

® Conditional Assembler and Simulator. 

© Emulates program memory, registers, 
and I/O for the PIC 16C5X. ; 

® Instruction-level emulation for the PIC 
16C71 and 16C84. 


© Programmer only $755, Complcte 
package $245, 15 day money-back 
guarantee. 


Low cost 


Microcontroller 
Development Systems 


80C552, 80C31, and 68HC11 
development systems include single 
board computer, assembler, 
disassembler, real-time execution and 
debugging, monitor program, and 
examples. 


ROMY-76 
EPROM EMULATOR 


Emulates ROM or RAM in 8- and 16-bit 
systems. $195 (2716-27256) or $245 
(2716-27010). Window/menu driven 
interface. 15 day money-back guarantee. 


J &M Microtek, iin 


83 Seaman Road, W Orange, NJ 07052 
Tel:(201)325-1892 Fax:(201)736-4567 
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sasy PIC’n 


MICROCONTROLLER 
BOOK 


How to get started using PIC16CXX 
microcontrollers 


¢ Programming techniques 
Program design 
Flow charts 
Instruction set 
Addressing modes 
Bit manipulation 
Subroutines 


Sequencin 
Eoemo tables 
Interrupts 
¢ Writing source code using a text 
editor 
¢ Using an assembler 
¢ Interfacing 
Circuits 
I/O conversion 
¢ Timing and counting 
¢ Using a PIC16/17 programmer 
* Experiments 


* Lots of examples 
PIC is a trademark of Microchip Technology inc. in USA 


$29.95 + $3 mailin US VISA, MC, MO, Check 
CA residents please add 7.25% CA sales tax 


SQUARES 


ELECTRONICS 


P.O. Box 501, Kelseyville, CA 95451 


http//www.zapoom.nel/-squareone 
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Dear Nuts & Volts: 

First, | would like to say 
thanks for a super magazine, | 
look forward to reading it every 
month! 

I would like to respond to the 
NC sidebar. | think Harry is way 
off his mark on how the NC can 
compare to the PC, in reality, 
there is NO comparison; the NC 
is NOT a personal computer, nor 
will it ever be. In the short, it is a 
web browser in a box, and in the 
long run it is a dumb terminal. It 
is not geared for the home user. It 
will work there, but it is not meant 
for there. It was thought out as a 
replacement to the desktop com- 
puter located in the offices of the 
world. 

Consider this, 95% of all sup- 
port problems are software related 
(i.e., Microsoft, for the simple fact 
that it has 90% of the market). If 
you remove this problem (soft- 
ware from MS) 90% of the prob- 
lems will magically go away! 

Take this one step farther, you 
remove the remaining 5% of the 
problems (hardware and compati- 
bility) and you are left with a 
VERY solid computing environ- 
ment. With drop-in replacement of 
hardware, you are looking at a 
95% reliable system, with a VERY 
low down time, maybe 10 minutes 
to replace the tube with another 
tube. 

Now multiply these factors by 
1,000. The average number of 
computers in a large corporate 
structure, and the savings are 
staggering. Combine this with per- 
sonnel reduction (I know that 
sucks, but a dollar is a dollar), 
software unification, and the most 
important aspect, single point of 
failure. And from the large com- 


ced Back 


puter companies (i.e., IBM, 
Unisys, and Fujitsu) this is a won- 
derful time to swing in, tell the 
companies “We'll remove all your 
PCs, replace them with NCs, run 
new cables to handle voice, data, 
and video, ability to connect each 
desk with the Internet, and give 
you a new mainframe computers 
or minis (as/400) and a very 
small team of our techs (three- 
five) and all you have to do is pay 
X number of dollars a year, and 
you will have a guaranteed 
24x7x365 system.” Any company 
would be a fool not to take this 
offer. 

By the numbers, the main- 
frame/mini solution is the best 
and most cost effective; after all, 
do you own your car or do you 
lease? 

Thanks for a great mag, and 
see you next month! 

Tony Farrell 
tony_farrell@ibm.net 


Dear Nuts & Volts: 

Regarding Harry Helms’ Nov. 
"96 “Software Wizardry” column: 
Sure, it’s easy to trash the 
Network Computer, if you don’t 
understand what it is. 

The primary application for 
the Network Computer (NC) is a 
replacement for desktop systems 
wired on corporate LANs, not 
home machines. The business 
motivation: reducing the huge 
support costs for Wintel PCs, vari- 
ously estimated to be between 
$5,000.00 and $13,000.00 PER 
MACHINE, PER YEAR. The prob- 
lem: PCs have local hard disks 
and system software that users 
can customize at will, causing big 
maintenance headaches for net- 
work managers. 


as all your ca 
Callus at — 
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Thus, the network computer 
resembles NOT a dumb terminal 
(with no local processing capabili- 
ty), but rather the diskless work- 
station that is commonplace in 
the Unix world. By loading up sys- 
tem software over the net (the 
high-speed, internal corporate 
LAN, NOT a slow 28.8K baud 
modem link), every time a 
machine boots, it gets the latest 
revision of system software as 
configured by system administra- 
tors. 

The true promise of Java and 
Network Computers is simplifying 
and standardizing the PC software 
architecture, so people can actual- 
ly get useful work done on their 
machines, rather than spending 
all of their time tracking down 
software conflicts. 

Fred Martin 
fredm@media.mit.edu 


Dear Nuts & Volts: 

John lovine’s article on NiCad 
Batteries (Dec. '96) incorrectly 
stated that battery power was 
measured in amp-hours. In actual- 
ity, this is a measure of battery 
capacity not power. The capacity 
of a battery is the amount of 
stored charge (measured in 
coulombs Q) that the battery can 
effectively deliver to a load before 
its voltage drops below some use- 
ful threshold. Since charge is 
equal to current times time (Q=IT) 
for a constant or slowly varying 
current, we obtain the familiar 
amp-hour or milliamp-hour rating. 
Note that this should not be con- 
fused with the common kilowatt- 
hour (KWh) rating that is used to 
measure energy consumption 
(power X time = energy). The 
power company thus charges us 
for the total energy that we use 
(KWh), not the rate at which we 
use it (watts). Power, as usual, is 
found by multiplying the current 
times the voltage (P=IV) for con- 
stant or slowly varying currents 
and voltages. For an AC circuit, 
the average power (for in-phase, 
sinusoidal waveforms) is found by 
multiplying the rms current by the 
rms voltage (Pav = Irms x Vrms). 
For out-of-phase sinusoidal wave- 
forms, a cos(9) term must be 
included (the power factor). All of 
these are derived from the funda- 
mental equation that instanta- 
neous power is equal to the 
instantaneous current times the 
instantaneous voltage Pi(t) = 
i(t) + v(t). 

Jay Rabkin 
Pasadena, CA 


Response: 

! stand corrected; amp-hour 
is capacity, not power. Good 
catch! 

John Jovine 


Dear Nuts & Volts: 
Don Lancaster's Resource Bin 


Tee 


#58 (on page 83 of the Nov. ’96 
issue) talks about batteries. 

In his opening remarks about 
batteries, he says “An electro- 
chemical cell consists of ... an 
anode at the positive terminal and 
a cathode at the negative termi- 
nal,” and a paragraph later says 
“a chemical reaction forces elec- 
trons from the (-) cathode over to 
the (+) anode.” 

Whoaahh! I’ve been taught 
chemistry for years, and now 
teach chemistry to undergradu- 
ates. | believe this is backwards. 

| grabbed my Webster's 
Collegiate Dictionary, 5th edition, 
and found it defined an anode as 
“the positive electrode of an elec- 
trolytic cell.” 

This seemed to match Don’s 
description. When | got to work | 
pulled out a few references, and 
found in the Random House 
Unabridged dictionary, 2nd edi- 
tion, the following definition of an 
anode: “The negative terminal of 
a battery.” 

One says positive, one says 
negative. What’s going on? 

At this point, Don succeeded 
in sending me back to some fun- 
damental studies! 

Well, the answer revolves 
around confusion of perspective. 
Someone charging a battery 
sends electrons one way, while 
someone using a battery allows 
electrons the other way around 
the loop. We can talk about elec- 
tron flow vs. current flow, and 
charging vs. using. But as soon as 
the terms “anode” and “cathode” 
come up, there is no freedom to 
switch around the other terms. 

In ALL cases, chemical “oxida- 
tion” of some species occurs at 
the anode, and reduction of some 
chemical species occurs at the 
cathode. It’s easy to remember 
because “vowels go together.” In 
other words, “O”xidation at the 
“A’ node, and “R” eduction at the 
“Cathode. 

In order to reduce the charge 
on a chemical atom, it needs to 
gain electrons (negatively 
charged). Reduction occurs at the 
cathode, so electons must “go in” 
the cell at the cathode. This is the 
positive side of a garden variety 
household battery. 

Here’s how | think Don got 
confused. When charging the bat- 
tery, electrons (-) are taken out of 
the anode. This makes sense, 
because when you charge the bat- 
tery, you provide a higher voltage 
and put current (+) into the posi- 
tive terminal. Putting current in 
means taking electrons out. 

Now, when using the battery, 
the (+) terminal accepts electrons. 
The el@ctrons cause chemical 
reduction in atom charges inside 
the battery at this electrode, so 
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Here's why the E-Meter is the 
world's most popular DC energy 
monitor: Multi-color bar graph 
shows battery status at a glance. 
Big digital display reports Volts, 
Amps, Amp-hours, Time Re- 
maining, - even Kilowatt-hours. 
Reports historical information 


Actual Size including battery Charge Effi- 
2" hol 


Up to 1000 Amps @500 Volts! 


Cruising Equipment Co. 


ciency, number of discharge 
cycles, deepest depth of discharge 
and average depth of discharge. 
Optional RS-232 and low battery 


LOTTA CECA EScT CRT Cait alarm contact available, too! 


(206) 782-8100 Fax: (206) 782-4336 


http://cruisingequip.com 


OEM's: Call for free 
applications assistance, 
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the electrode is now the cathode. 

Using the “anode”/“cathode” 
terminology, the electrodes switch 
depending on whether you're 
charging or using the cell! 

The dictionary quote above 
properly claims the anode is the 
positive side of an electrolytic cell. 
An “electrolytic cell” stores ener- 
gy, or gets charged. But Don 
makes the subtle slip to “electro- 
chemical cell,” which now implies 
it’s being used as a source of 
energy. The anode and cathode 
reverse! 

By equating the terms elec- 
trolytic cell, electrochemical cell, 
and battery, Don arrived at the - 
wrong conclusion. 

For almost all readers of the 
Nuts & Volts article (who think of 
using D-cells, C-cells, etc), the 
anode is the negative side of the 
battery — the side with the “-” 
printed on the battery case. 

Brian J. Mork 
Juniper, CO 


Dear Nuts & Volts: 
Keep up the good work. Lots 


Types 
Test Equipment 


of great articles and advertising. 
Please keep the electronic adver- 
tising coming. | find stuff here | 
cannot find anywhere else. 
Charles Martin 
Stockbridge, GA 


Dear Nuts & Volts: 

Best electronics variety store 
ever. Add that to a wonderful 
smorgasbord of articles, it’s a fam- 
ily policy not to bug me when 
Nuts & Volts is in my lap! 

One small voice in the back 
row, though — either run some 
informational series on program 
language, AND how to hook-up to 
a computer, or stop frustrating me 
with yummy PIC and CPU-link 
projects! Please! 

J. Burgmann 
Sarasota, FL 


Dear Nuts & Volts: 

Please, more information on 
antennas, decoders, video cap- 
ture, and cameras. Satellite TV 
would also be nice. 

Dan Salgado 
Rowland Heights, CA 
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WE BUY & SELL 
Attn: Richard 
3802 North 27th Ave., Phoenix, Arizona 85017 
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ELECTRONICS 


602-278-4062 * 602-269-1737 Fax 


PORTABLE DATA 
ACQUISITION FOR 
_ WINDOWS 


¢ NO Extemal Pwr Required, Uses Parallel Port 
8 Analog Inputs, 8 Dig, 6 Dig Out 


© Acquisition Module Available Separately or 
With Kit Including Break-Out Adapter 

© 10 Bit DACQ-25/10 Only $99.95 
12 Bit DACQ-25/12 Only $129.95 

© See Us on the Intemet at: 


http://www. et com/~base2 


‘Base2 Computes ‘Coup. 
P.O. Box 950, Pasadena, CA 91102 
$18- 583-5525 
(CA Res Pls add 8.25% Sales Tax) 
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SPECIAL NEW PCMCIA 
SRAM & FLASH CARDS 


Grid made by Fuji Elec. 1 Meg SRAM 
cards. Will work with most PDA & 
Laptops with PCMCIA socket. All sizes 
are uncompressed. Sample compatibility 
list: HP 100LX & 200LX, Tandy Zoomer, 
Zaurus SXXX, Apple Newton, Etc. 


YX 1 Meg SRAM $34.95 Ea. Ye 


Flash Cards For HP 100/200LX 
& Kodak DCS0 Digital Camera 


New! 5 Meg, 10 Meg, 20 Meg PCMCIA 
Flash Cards. All Flash Cards have industry 
standard ATA interface. 

(Note: Quantities Limited) 


5 Meg Flash Card 
SV Write & Read (40G3166) $79.95 Ea. 


10 Meg Flash Card 
5V Write & Read (SDP5-10) $199.95 Ea. 


20 Meg Flash Card 
5V Write & Read (40G3168) $319.95 Ea. 


30-Day Guarantee on all items 


Reboot Electronics, Inc. 
P.O. Box 1065 
Maywood, NJ 07607 


Phone/Fax 201-457-1980 
ee reboot @carroll.com 
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SURPLUS 
TEST EQUIPMENT 


wat EWLETT PACKARD st 


6011A, DC Power Supply 0-20V, 0-0.120A 
6177C, DC Current source 
6186C, DC Power Source, 0-300V, 0.100 MA 


83545A, Oscillator Plug-in, 5.9-12.4GHz 
84108, Network 
wiB412A, 8743A & 8411A 
8411A/018, eee -11 to 18GHz. 
) Preselector . 


862908, RF Plug-in, 2-18.6GHz 
86408, Signal Generator, Opt. 002, 5-1024MHz . 
; Opt. 1,2 


wi86602B8 
8711A, Network Analyzer, Opt. 1E1,1C2 


8745A, S-Parameter Test Set, 1OOMH2-2.0GHz .... 


TEKTRONIX 


577/01, Curve Tracer wiStorage 

577/02, Curve Tracer w/177 Fixture 

7104, 1GHz Maintrame W/(2) 7A29, 7810, 7B15. .. 
7A42, Four Channel Amplifier Plug-in 
witno 


1241, Color Logic Analyzer wi(4) 12401 Cards . . . $1250 
OF 150, Fiber Optic Cable Tester 


MISCELLANEOUS 


Boonton 102F, AM/FM Signal Generator, 


Fluke 5200A, AC Voltage Calibrator 
Fluke 5200A/5215A, AC Voltage Calibrator 
wiPower Amp 
Fluke 54408, Precision DC Voltage Calibrator 
Fluke 5450A, Resistance Calibrator (New) 
Fluke 61608, Synthesizer, Opt. 09 
Fluke 7220, rq Counter, 10Hz-1300MHz ... $350 


Fluke 8505A, 6.5 Digit Digital Multimeter 

Fluke SR1030, Resistance Standard Set (New) ... 

Fluke SR1060, Resistance Standard Set (New) ... 
Gigatronics 605, Signal Generator, 6-18GHz 

Hughes, Amplifier 18-26.5GHz, 1 Watt ; 

Keithley 195A, System DMM w/Temp. ............ $700 
Krohn-Hite 3100, Tunable Filter 

Krohn-Hite 3103/R3103, Tunable Filter/ 


Krohn-Hite 3342, Tunable Filter 

Phillips PM3070, 100MHz Oscilloscope 

Phillips PM5715/11, SOMHz Pulse Generator (New) $1500 
Sorensen QRD 30-1, Power Supply, 30V-1A 00 
Sorensen QRD 40-2, Power Supply, 40V-2A....... 
Wan. & Golt DA30, Protocol Analyzer 

Wavetek 166, Puise Function Generator 


Wavetek 2002, Signal Generator, 1-2500MHz 
Wavetek 2002A, Signal Generator, 1-2500MHz ... 
Wavetek 3000, Signal Generator, 1-520MHz 
Wavetek 3000-200, Signal Generator... ..... 
Wavetek 3001, Signal Generator 1-520MHz 


Vaihalla 2701C/TL-3, Programmable Direct 
Voltage/Current Standard 
Vaihaila 2705, AC Voltage Standard 


en R & S Surplus Pris 
1050 E. CYPRESS STREET, COVINA, CA91724 ummuann 
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HAM GEAR FOR SALE cont. 


MILITARY RADIOS: Easily made battery 
adapters for military radios & other electron- 
ics. Get “Power Up,” big new 96 page manual 
of instructions, diagrams. Use readily avaii- 
able commercial batteries in PRC-6, -8, -9, - 
10, -28, -25, -47, -74, -77, TRC-77, AN/PRR- 
9, AN/PRT-4, RT-77, URC-68, more, also 
mine detectors, night scopes, radiacs, field 
telephones, etc. Only $14.95, plus $5 S/H ($6 
Canada). NYS residents add $1.66 tax. CRB 
Research, Box 56-NVV, Commack, NY 
11725. Visa/MasterCard welcome. Phone: 
516-543-9169. 


THE SMART BATTERY CHARGER for lead 
acid or gel cell batteries. Can be left connect- 
ed to the battery INDEFINITELY, will not 
overcharge! Standard kit is 12V @ 1 amp. 
This kit is 100% complete, including a cus- 
tom-made, pre-punched, painted and lettered 
enclosure. For the kit order #150-KIT at 
$59.95. For an assembled and tested unit, 
order #150-ASY at $79.95. CA residents add 
7.75% sales tax. Add $6.50 per unit shipping. 
MC/VISA accepted. A&A Engineering, 2521 
W. La Palma #K, Anaheim, CA 92801, 714- 
952-2114, FAX 714-952-3280. 


GE MASTER Executive || Comb# 
SXS56KKP66A VHF, 40W, 8 ch., w/access. 
$150. Aerotron MPAC-2 VHF, 10 ch., 60W, 
w/scan head and access. $75. D. Smith 916- 
626-6952. desmith@spider.lloyd.com 


$60 PACKET: BAYCOM software-based 
packet for PC/clone that does not require a 
TNC. Software requires a modem which con- 
nects to standard serial port. Watchdog timer 
and reed relay keying are included. Power 
required is 8 to 14 VDC @ 100mA, wall 
power supply is included. Circuit uses crystal 
controlled 7910 chip, no tone alignment 
required. Three position switch allows HF or 
VHF operation. Order board KIT #190 for 
$59.95, enclosure included. Order assembled 
in enclosure for $79.95, both include free 
disk. Add $5 S/H. A&A Engineering, 2521 W. 
La Palma #K, Anaheim, CA 92801. 714-952- 
2114, FAX 714-952-3280. MC or VISA 
accepted. CA residents add 7.75% tax. 


LOW PRICED, new & used scanners & ham 
gear & commercial equipment. Free catalog. 
Call 908-873-1319 or fax on demand 909- 
820-1885. E-Mail: HRH6@aol.com or write: 
LML, 424 E. Shamrock, Rialto, CA 92376. 


ELECTRONICS BOOKS. Thousands of 
titles. Electronics meet. Aviation at Marine, 
Manhattan Beach 7-11am, last Saturday 
each month. We also buy. Lee and Margaret 
Johnson, 805-525-8955. 


LEARN THE SECRET. How to silently acti- 
vate any phone/ine and monitor. And without 
ID detection. For info, send $5 refunded with 
first order to: ILIADIS, PO Box 350562, 
Jacksonville, FL 32235-0562. 


NEW PRODUCTS FROM S&S: UPGRADE 
YOUR OLD RIGS! Digital Dial has 10Hz 
resolution HF, 100Hz VHF and frequency 
range 50KHz to 230MHz; kit $99.95; assem- 
bled $149.95. Digital VFO with 1Hz resolu- 
tion; kit $139.95; assembled $189.95. S&H 
$7.50 (continental US). GUARANTEED TO 
WORK. For info send SASE; call/write to 
order: S&S Eng , 14102 Brown Road, 
Smithsburg, MD 21783; 301-416-0661; E- 
Mail: NSSAD @aol.com or see http://www. 
xmetric.com/sseng 


NEW NICAD $2 S&H included. PO Box 207, 
Bradenton, FL 34206. KE4VOJ. 


RCI-2950/2970 Modification Manual. Tune- 
up, audio, receiver, noise-blanker & clarifier 
modifications. Microphone wiring & more. $20 
ppd wimoney order, $25.50 COD. Scott, PO 
Box 225, St. Clair, MO 63077. 314-629-4294. 


HAM GEAR WANTED 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


3.5 x 275. 
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Street Smart Security = 1-800-908-4737 
7147 University Avenue © Lo Meso, CA 9194] 
Send, Fax or Call Order In - Use Credit Card or Check. Fax (619) 462-0652 
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“THE CELLULAR EXPERTS" | 


Motorola 3 Watt Bag Phone from $199 


Bite Nec P120 120z. Portable $299 
=== Motorola PT 550 100z. “Flip” Phone from $299 


Others available, buy new from us, or send us your phone. 
Get a second or third phone with no additional monthly charges! 
Motorola, NEC, Panasonic, Audiovox and many others. 

Fax Back Hotline For 24hr info. call from your FAX 
(714) 581-7460 or call 1-800-457-4556 9 to 5 PST 
CA Grapevine. Worldwide inquiries weicome.. 
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WANTED: ICOM IC-O3AT 220MHz hand- 
helds. Will consider non-functional radios. 
Top dollar offered. Contact Alan Sanders, 
Communications Specialists, Inc., 426 West 
Taft Avenue, Orange, CA 92865-4296. 1- 
800-854-0547, FAX 1-800-850-0547. 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


CB/SCANNERS 


TOMCAT'S BIG CB Handbook, by Tom 
Kneitel! 221 pages, illustrated. Everything 
they never told you about AM, SSB, DX, 
Freeband, legal and otherwise. Only $15.95 
(+$5 postage, $6 to Canada). CRB 
Research, Box 56, Commack, NY 11725. 
(NYS residents add $1.73 tax). MC/Visa OK. 
Phone orders 516-543-9169. 


NEW UPDATED/MORE INFO ULTIMATE 
MODIFICATION BIBLE VOL 6 1000 mike 
wiring CB and ham, 500 CB modulation 
boost, 200 CB PLLs, 200 ham radios, 30 
scanner modifications, over 200 pages. KDC 
SOUND, PO BOX 8622, GRANGERLAND, 
TX 77302. Send $29.95 (SORRY NO CODs) 
to order: VISA, MC, DISC. 1-800-256-9895. 
OTHER CALLS 409-231-3753. 


CB RADIO Hacker’s Guide! Wow! Big 150 
pages; pictorials, diagrams, text. Peaking, 
tweaking & modifying 200 AM & SSB CB 
radios. Improved performance, extra capabili- 
ties! Which screws to tum, which wires to cut, 
what components to add: Cobra, Courier, 
GE, Midland, Realistic, SBE, Sears, 
Uniden/President. $19.95 plus $5 shipping 
($6 Canada). NY State residents add $2.06 
tax. CRB Research, Box 56-NVV, Commack, 
NY 11725. Visa/ MasterCard accepted. 
Phone order M-Tu-Th-F, 10-2 Eastem Time, 
516-543-9169. 


FEDERAL FREQUENCY Directory! Kneitel’s 
“Top Secret” Registry of government 
Frequencies, New 8th Edition. 268 Pages! 
FBI, DEA, Customs, Secret Service, BATF, 
Immigration, Border Patrol, IRS, FCC, State 
Dept., Treasury, CIA, etc. & surveillance, 
bugs, bumper beepers, worldwide US mili- 
tary, 225 to 400 MHz UHF aero band, 
Canadian listings, & more. Ultimate “insid- 
er’s” directory! Standard reference of law 
enforcement, news media, private security, 
communications industry & scanner owners. 
$22.95 + $5 shipping ($6 to Canada). NY 
State residents add $2.31 tax. CRB Research 
Books, Box 56-NVT, Commack, NY 11725. 
Visa/MC welcome. Phone orders 516-543- 
9169 weekdays (ex-Wed.) 10 to 2 Easter. 


BILL’S CB & 2-Way Radio Service: 
CB/ham/scanners, AM/FM/SSB/CW export/ 
domestic radios by Galaxy, Mirage, Palomar, 
Connex, Cobra, Superstar, RCI, Uniden 
Midland, Maxon, and more. Linear amps, 
antennas, books, manuals, mics, meters, 
sound toys, frequency expansion and modu- 
lation kits. $3 for list of products, refundable 
on first order. Technical advice is free. Call: 
408-782-0064. Write: PO Box 306, Morgan 
Hill, CA 95038-0306 MC/VISA. 


ROGER BEEPS/keyup tones superior quali- 
ty high reliability professional grade devices. 
Single and multitone. $19.95 to $29.95. For 
more information, faxed or mailed literature 
and orders please call Daltronix, 908-493- 
1658. 


FREE CB EXPORT CATALOG 24 HOURS 
A DAY by our INTERACTIVE VOICE MAIL 
SYSTEM, FAX ON-DEMAND. LISTEN to or 
FAX DOWN the ABSOLUTELY LOWEST 
PRICES on CBs, Scanners, Modifications, 
Kits, Technical Books, Accessories and 
more. LORD/WYATT COMMUNICATIONS 
718-789-7329, press Ext. 1 for the CB 
department. No FAX machine. Please send 
$3 for catalog to LWC, PO Box 030128NVJL, 
Brooklyn, NY 11203-0001. 


HOME PAGE: www.hamboree.org 


TROPICAL HAMBOREE* 


AMATEUR RADIO & COMPUTER SHOW 
ARRL SOUTHEASTERN DIVISION CONVENTION 


“wg 
ae 


E-MAIL: edg@elink.net 


DADE COUNTY YOUTH FAIR & EXPOSITION CENTER 
S.W. 112 AVENUE & CORAL WAY (S.W. 24 ST.) 


« Sponsored by Dade Radio Club of Miami, Inc. 


ANANTECH EETOOLS NEEDHAM DATA v0 SYSTEM GENERAL MODULAR CIRCUIT TECHNOLOGY ICE TECHNOLOGY CHROMA wo STAG XELTEK 


TH = ty 


PROMAX MEGAMAX MEGAMAXK4 ALUMAX PLUS SUPERPRO ft MICROMASTER-Y LABTOOL-48 

SCALL Advantech Labtool-48 Universal $ 369 Xeltek SuperPro I! Universal (ISA ae 

$ 650 EEToo!s Alimax Plus Universal (Printer Port) § 409 Xeltek SuperPro liP Universal (Printer Port) 

$ 409 EETools MegaMax | Gang Universal (PP) $§ 249 Xeltek SuperPro Lite Universal (Printer Port) 

$ 509 EETools MegaMox 4 Gang Universal (PP} $ 165 Xeltek Rommaster Il Universal (Printer Port) 

$ 419 Needhams EMP-20 Universal (Printer Port} $ 479 MOD-EMUPA Universal (New Sale Price) 

$ 679 Needhams SA-20 8 Gang Stand Alone § 629 ICE Technology MicroMaster LV (Printer Port) 
$ 739 Stag Orbit-32 E{Ejprom Stand Alone Please Call For Refurb Derno & Used Programmers 


General Device Instruments “=““a 


Sales 408-241-7376 Fax 241-6375 BBS 983-1234 a a 


Web www.generaldevice.com E-Mail icdevice@best.com, $479 $165 


Write in 147 on Reader Service Card. 


EPROM+ 


A DEVICE PROGRAMMER 
FOR BENCH AND FIELD 


EPROMS (UV & FLASH) (24, 28, 32, 40* PIN PLUS 27C, 29C, 28F & 29F) 
1702* 2708, TMS2716* 27 16,32,32A,64,64A,128,128A.256,512,513,011,010,101 
100 £, 1000, 1024 ,2 10,020,2001,220,2048,400 1 ,040,080,240,4096,25 16,32,64 68764 
EEPROM: 18, 24 & 28 PIN PLUS CXXX) X2210,2212 
2RO4, 2816, 2816A, 2817, 2864, 2865, 28C256, 28CO10, DSI2XX 


THE ORIGINAL PARALLEL PORT 
PROGRAMMING SYSTEM! 


SERIAL EEPROMS* (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02 
04,08, 16,32.44,64,65, 59C1 1, 80011, 8572,82,92, 9306,46,56,66, 16811, 16911 
BIPOLAR PROMS* (16 THROUGH 24 PIN) 74SXXX, 82SXXX FAMILY 
MIC. (UV, EE AND FLASID 8741,42,48,48H49,49H1 
8751,87C5 1 52, 87CSXXX,87C7SX,89CS 1,52,89C 105 1,205 1,68705,68HC705 
68HC711E9, PICL6CS4,55,56,57,58, 61, 64,620,621,622,71,74,84,TMS7742 
*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL 
+ SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD 
& SAVE, CHECKSUM, FULL SCREEN BUFFER EDITOR W/20 CMDS 
+ READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES 
» FAST-MOST DEVICES PROGRAM IN UNDER 20 SECONDS 
* RUGGED (9°X6" X3") PORTABLE ENCLOSURE W/CARRY HANDLE 
+ MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE $5.00 COD 
+ SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL : 
PRINTER PORT CABLE, POWER PACK AND SOFTWARE VISA / MASTERCARD 


ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (513) 831-7562 


$289 


ADD $5.00 SHIPPING 


37th ANNUAL 


FEBRUARY 1 - 2, 1997 


MIAMI, FLORIDA 
TALK IN: 146.925 


INTRODUCTION TO AMATEUR RADIO DISPLAY « FORUM ON BACK TO BASICS IN THE WIDE WORLD OF 
AMATEUR RADIO * PANEL DISCUSSION ON INTERNATIONAL SPECTRUM PLANS & THE FUTURE OF AMATEUR 
RADIO * FORUM ON THE FCC AND THE AMATEUR RADIO SERVICE « 200+ EXHIBIT BOOTHS + 800+ INDOOR 

SWAP TABLES * TWO ON-SITE LICENSE EXAM SESSIONS ¢ FIELD CHECKING FOR DXCC AND CQ AWARDS 


* PROGRAMS BY AMSAT, ARRL, QCWA, DXPEDITIONS, ANTENNAS, PACKET, TRAFFIC, ARES 
¢ ALTERNATIVE INTEREST PROGRAMS ON CRAFTS, PERSONAL APPEARANCE, HEALTH & NUTRITION 


AIR CONDITIONED FACILITY * ON-SITE CAMPING FOR 300 RVs + FREE PARKING FOR 15,000 VEHICLES 


Registration: $5.00 Advance (deadline Jan. 21st) - Door: $7.00 
Campsites: 3 days (Fri., Sat., Sun.) $45.00, 4 days (Thur., Fri., Sat., Sun.) $60.00 
Swap Tables: $28.00 each plus reg. ticket » Power: $10.00 per user. 
(Prices quoted for tickets, tables & camping include Fla. & Dade Co. tax) 


Headquarters Hotel: Miami Airport Fairfield inn South in the Marriott Lodging Complex at 1201 N.W. LeJuene Road 
(N.W. 42 Ave.), Rates: $65.00 Single or Double. Tel: (305) 643-0055 - Speak Only to Reservation Department and 
MUST mention “Tropical Hamboree™ to get special rate. Deadline Jan. 19, 1997. 


TICKET, CAMP, TABLE PAYMENTS PAYABLE TO: DADE RADIO CLUB OF MIAMI, INC. 
Mail to: Evelyn Gauzens, W4WYR, 2780 N.W. 3 St., Miami, FL 33125-5059 
BOOTH & TABLE INQUIRIES: email; edg@elink.net, Tel: 305-642-4139, Fax: 305-642-1648 


HOMEPAGE: www.hamboree.org 
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RE SOG ey Cee Lesa 


: Orders & PRICE 
yoni ricosmnae 
Dx: MHZ oo = 
586 DX133 Miz VLBw/256« $145 F" 209-585-3940) 
586 DX 133 MHZ PCI 256K $145 “$199 Bundle Free Tech Support 


ee ccrcccesescecoecs 800 899 6430 


12x Speed 2 
16 Bit Sound Card 
CD Titles 
Amplified Speakers 


8X Speed CD $99 
$21  10X SpeedCD $104 
$23 12X SpeedCD $129 
$65 All Kinds Drives , Sound Cards 
Speakers and CD Titles: Please Call 
SEM 00 | HARD DRIVES SPECIAL 
14" 28 108 19| 540MB $135 850MB $159 
15° 28 ne vo 1.27GB $189 16GB $219 
2B Botan $505 LIGBSA9 25GB $289 


686DX 
101 KeyBoarp $12 28.8 PCMCIA $169 
Keyrronic $23 Saris PISS Fax/Moo. 14.4 

Focus 2000/2000 $ca. | greene 33.6 Voice M /Fax /Mod 
(VGA Cards: Simi Memory US ROBOTIC 33.6 Int ae 
VGA256K $27 MAereneneta ISDN 

Svca 512k $35 i oegecue 
SVGA 1MB $39 LOW $85 MIN TOWER prewm $35 Dea 
Vesa/PCI imp ExP 2mpB $42 

PCI / VESA VGA 2MB $59 

SVGA Caros WITH VRAM CALL 
Any OtHer VGA Caros Pt CALL 


ontroiler Cards: 


Fu Towen Crse PREMIUM ro 


Govt P.O. + C.O.D. oe 


IDE Crap (QFD/2HD) $11 “Triton” Intel Mother Boards 
VOS,1P&1IG) $1 Pentium 100 Mhz w/CPU $269 
Suen IDE-V/O $12 (a5 eae | Pentium 133 Mhz w/CPU $349 
Pentium 166 Mhz w/cpu $495 
ig ibhdaimpaigchak $289 Pentium 200 MhzwiCPU  $call 


Bisme Computer, Inc 1443 Angie Ave, Suite C, Modesto, CA 95351 


Write in 179 on Reader Service Card. 


CABLE TV CONVERTERS 


*AS LOW AS $25.00 WITH REMOTE 


TIMELESS PRODUCTS 


WORKS 
PERFECT 
WITH 
DECODERS 
. DOES NOT 
DECODE 


550-PC 
THE HOTTEST 
CONVERTER 
EVERYONE'S : 

AFTER! Ts apy 


% & » 


THE BEST CONVERTER ON THE MARKET. PERIOD!!! 


PANASONIC 


TZPC145 3G2 ALSO: 
THE OLD pee TZPC175 
STAND-BY “ea DG2 
NOW BACK IN # a VOLUME 
STOCK CONTROL 


NEW REPLACEMENT REMOTES — MOST CABLE MODELS 


NEW WITH FULL WARRANTY! 
* REFURBISHED CONVERTERS ALSO AVAILABLE! * 
WE’RE THE LARGEST STOCKING DISTRIBUTOR 
OF TPI CONVERTERS BECAUSE WE ARE... 


TIMELESS PRODUCTS 
(218) 346-6665 


DEALERS ONLY — BEST PRICES — CALL! NO DECODER SALES 


Write in 47 on Reader Service Card. 


VINTAGE TUBE CBs. LSASE list. RR3 Box 
2075, Fort Kent, ME 04743. 207-834-6273, 
evenings/weekends. 


“CB MODIFICATION SECRETS,” new 200- 
page guide by author of “CB Radio Hacker's 
Guide.” More easy AM/SSB CB upgrades & 
enhancements: Cobra, Realistic, Uniden, 
President, etc. Freq. expansion, VFO, clarifier 
unlock, VOX, Roger Beep, anti-theft device, 
receive preamp, more. Only $21.95, plus $5 
S/H ($6 to Canada). CRB Research, Box 56, 
Commack, NY 11725. NYS res. add $2.22 
tax. Visa/MC orders call: 1-800-656-0056. 
Canada/AK/HI: 516-543-9169. 


SALES, SERVICE: CB equipment, radios, 
antennas, mics, connex echo boards, hard to 
find items. Send $2. for list. SUNDANCE 
ELECTRONICS, 1051 EVA RD., EVA, AL 


Electronic Components 


ISD Voice Chip Module, 10 sec. #¥VM-1110A, $4.00 each/10 piece min. 
Crydom Relay #D2425 $6.00 each, any quantity, regularly $13.25 !! 


Examples: Carbon Film, Carbon Composition, Metal Film Resistors, 
Capacitors, Diodes, and Much More! 
Some price** examples: 1/4W 5% Carbon film $3.15/K, 1/4W 1% Metal film $5.85/K 
1N4001 - 1N4007 1AMP Diodes $10.50/K, 1N4148 Switching Diodes $8.50/K 
These examples are first grade, not surplus!! 


240+ CHANNEL CB/HAM radios 
AM/FM/SSB/CW export/domestic: RCI, 
CALL FOR A FREE SURPLUS CATALOG Uniden, Galaxy, Cobra, Superstar, mics, 
antennas, linears, meters, manuals, night 
scopes, and tons more stuff! Catalog $3 
MAXTECH, Box 8086, New York, NY 10150. 


35621. 205-482-2983 


RED BOOK CB MODIFICATION. Antennas, 
audio, modulation, PLL/VCO, synthesis, 
mixer crystals, sliders. $25. KEN’S, 2825 
Lake, Kalamazoo, MI 49001. 616-345-4609. 


**Some restrictions apply. Call for details 
Visa and Master Card Accepted. Toll Free 1-800-323-8962 (c/o Edmar) 
THE M.0.0. Corp. 809 W. Estes Schaumburg, Illinois 60193 
FAX: 847-923-9112 


718-547-8244. 


PAGERS. TONE only starting $3. Numeric 
pagers starting at $5. Alpha starting at $20. 
We also buy/sell new and used pagers. 
Credit cards okay. Fax/message: 501-223- 
9406. Internet: pager@aristotie.net Surplus 
City, Box 23016, Little Rock, AR 72221. 
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Internal RAM: 48 bytes 
Max EEprom: 65535 bytes 
Signed 32bit Math 

300% faster than Stamp | 
PC Peripheral Buss 
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Ask us about the new=VC X-Tender Peripheral! 


Hardwaré PWM & Stepping Real Time Clock 
5 Channel A/D 


Buffered RS232 Serial 
8 Additional-1/O Lines 


QUESTIONS? Call us at (303) 440-5590 or visit our home page at www.csn.net/versatech 


SALES, SERVICE: CB equipment, radios, 
modifications, power mice, echo-reverb 
boxes, kits, meters, filters, antennas, noise 
toys, mounts, hard-to-find items. Partial list 
$1, complete list $4. D&R Electronics, 10 
Bors St., Thomaston, CT 06787. 860-283- 


CBs, ACCESSORIES, SCANNERS, 
ANTENNAS, MICROPHONES, COAX. Best 
prices! Call 1-800-821-2769 for current flyer. 
THOMAS DISTRIBUTING, 128 Eastwood, 
Paris, IL 61944. 


VINTAGE TUBE CBs: Browning, Tram, 
Lafayette, Courier, Heathkit, Polycomm, 
Stoner, many others. For sale by former col- 
lector. Also: tube table radios. List (specify) 
LSASE, Fisher Ki0 Spacexpander tube 
reverb (mint) $100. C. Zafonte, RR 3 Box 
2075, Fort Kent, ME 04743. 207-834-6273 
evenings/weekends. 


SCOPEBOOSTER KITS close out. Nov. '96 
issue, $39.95, S&H $4.50. Technology 
Systems, PO Box 1401, Torrington, CT 
06790-1401. 


ORANGE BOOK SCANNER REPAIR. 
Modifications, repair information, 450+ mod- 
els: Alaron to Yupiteri. $25. KEN’S, 2825 
Lake, Kalamazoo, MI 49001. 616-345-4609. 
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MILLENIUM CONVERTER 
$69.00 


WE STOCK 


Simple to-use; easy to learn; complete small proyects quickly with the 


Interactive Debugging 


EEprom Arrays.and Structure 


44780 LCD Module Routines 
9600 Baud Serial Routines 
16 Multi-purpose I/O Lines 


128 Bytes SRAM 


SCANNER MODIFICATION HANDBOOK. 
Big! 160 pages! More than 20 performance 
enhancements for PRO-2004 and PRO-2005. 
Restore cellular, increase scanning speed, 
add 6,400 memory channels, etc. Step by 
step instructions, photos, diagrams. Only 
$18.95, +$5 shipping ($6 Canada). (NYS res- 
idents add $1.98 tax.) CRB Research, Box 
56, Commack, NY 11725. Visa/MC welcome. 
Tel. 516-543-9169. 


THE MOST EXTRAORDINARY hacking 
catalog in the world! www.spectre-press. 
com 


MUSIC & ACCESSORIES 


COMPUTER HARDWARE 


1.44 FLOPPIES beige Panasonic or black 
Teac, new $20. IDE 540MB 2.5” new $99. 
44MB Syquest in external SCSI case, used 
$25. 1-800-899-7677. 


ZSORT. SORT huge files fast. Disk $5. 
Manual $10. Box 12238, Lexington, KY 
40581-2238. 


SY At 2 TY on 


Oz 


ror Ror ns 
vnamrrn 


DOZENS OF OTHER CONVERTERS AVAILABLE 
CALL FOR QUANTITY PRICING 


OPEN MONDAY - SATURDAY FROM 9:00AM TO 5:00PM 


Run FBASIC programs without the delays and difficulty of assembly coding. 


FBASIC.TICkit.™ Suitable for both beginners-and experienced engineers. 


To Order Call: 

Phone: (303) 440-5590 
fax:(303) 440-9467 

bbs: (303) 440-7828 
e.mail: versatech@csn.net 


VersaTech. 


Electronics 
P.O. Box 18476, Boulder, CO 80308 


SURPLUS DEALS & BLOWOUTS. 
Windows NT: full ver 3.1 w/book, registration 
& CD (use it to upgrade to 4.0) $55 or 5 at 
$49 each. Disks: 100 3.5” 1.44M for $19 or 
100 3.5" 720K for $13. SCSI cables from $4 
each, Extra long IDE cables from $6. All the 
hard to find cables, adapters, & connectors! 
For stock list E-Mail: C-E-S@Juno.Com or 
send SASE to Computer & Electronic 
Solutions, PO Box 40302NV10, Redford, MI 
48240. VISA/MC/AX ACCEPTED. 313-532- 
4291. 


CHEAP IBM PC PARTS! Disk controllers, 
cases and power supplies, floppy drives, CD- 
ROMs, motherboards, coprocessors, cables, 
video cards, fax modems, and more! 
Examples combo 16-bit sound card (Sound 
Blaster and Adlib compatible) and 14.4 fax 
modem all in one card from Diamond $55. 
Call Under the Wire Electronics (UTWE) 818- 
930-1121 (10am-5pm PST) or fax 818-930- 
1123 UTWE, 235 E. Colorado Bivd. #211, 
Pasadena, CA 91101. 


IMSAI 8080 wanted. Pete Roemer, PO Box 
1000, Manitowish Waters, Wi 54545. 715- 
543-8451 days. 


NEW APPLE lic/e/gs peripherals. Factory 
direct prices! Complete list available. Price 
Breakers 360-837-3042. Fax 360-837-2057. 


SP Fri, PER 


NOVAVISION CONVERTER 
$199.00 CALL FOR QUANTITY 


A FULL LINE OF CABLE EQUIPMENT — 
CALL US FOR QUOTES 


WE SHIP THE SAME DAY 
90 DAY LIMITED WARRANTY 


Write in 86 on Reader Service Card. 


The King of Scanners takes this -SIep, 
richly illustrated, bench manual far beyond 
everything ever printed on scanner mods, 
Bill will help you convert your scanner into 
precisely what you've always wanted! 
244pp, large format, $29.95 


Canne’s « Secret Frequencies 
enry Eisenson’s best seller. Novice to pro, it's 
UST reading. Praised by the experts as truly 
(standing, comprehensive. 320pp, $19.95 

mergency Radio! Norm Schrein 
UN! de, $14.95 “Mr. Scanner’ 
COPS! ...m print 


elevision GRAY Market 


How they steal cable programming, with 
vendor lists, parts, the law, much more! 
Henry Eisenson, \60pp, $23.75 


tings at Blackjack 
*and Advantage *Dangerous|” Snyder 
D Marks, 230pp, $19.95 “Exceptional” Dalton 
Underground Database 
Everything that's sort of legal. “Fasonating’ ASG 
100pp, large format, $23.75 


v.¥j 


or = 
A selection of the 


McGraw-Hill lub 


5 i T.J. "Skip" 
The How-To Guide J as 
The complete hands-on guide 

to the world of radio communication, 


including mediumwave, shortwave, 
VHE/UHF scanning, and more! 


Equipment selection, antennas 
accessories, clubs, techniques, logging, 
listening posts, etc. etc. 

"This complete how-to guide should grace 
the shelf of anyone in the radio hobby.” 


Richard D'Angelo, Chairman 
Association of North American Radio Clubs 


"Skip covers it all, from DC to daylight... 
A comprehensive course on intercepting 
and documenting radio signals. 

Highly recommended!" Bill Cheek 


"The most complete and useful book of 
monitoring information available.” 
Paul Swearingen, Publisher, DX News 


ISBN 1-56866-101-0 344 pi 


San Diego, CA 92122 F 
7.75% tax 


1-800-546-6707 - credit cards 
Write in 76 on Reader Service Card. 
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A linear power supply was chosen over a 
switching supply due to its relative simplicity, low 
noise, low-ripple voltage, and fast response. 

A suitable filter capacitor was difficult to find 
that was not grossly above the calculated value, 
and the center-tapped transformer was not 
available from my “standard” catalogs. The 
solution seemed to improve with an inexpensive 
“12V “converter.” 

We observed that all kinds of voltage 
requirements are given for automotive equipment 
— from 12V to 13.8V — therefore, a variable 
supply was needed. We also felt that a voltmeter 
would be a desirable feature. Additionally, the 
ability to dial voltages down to 5V would prove 
useful. 


Selecting a Regulator 


A practical starting point for a power 
supply design is to identify a regulator. 
Surveying the data books shows that an 
LM138K is a suitable device, and is an 
adjustable regulator in a TO-3 package. 
The LM138K was priced at over $40.00, 
but we found the LM338K for under $5.00. 
The significant difference is that the 
LM138K maximum junction temperature is 
25°C greater, at 150°C. 


Features of the LM338K 


* 8A typical output current (5A guaranteed, 
12A peak) 

¢ 50 watts max. power dissipation (for the 
device) 

* Current and power limiting 

¢ Short circuit protected 


The power dissipation is calculated by: 
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LINEAR POWER 
SUPPLY FOR 
AUTOMOTIVE 
. ELECTRONICS 


by William C. Hendry IV 


ee 


(Vin-Vout) x lout = power dissipated, 
(16.55-13.8) x 8A = 22 watts. 


Vin =Input voltage to the regulator (Vout + 
2.75V) 

Vout = Maximum DC regulated output voltage 

lout = Maximum DC output current 


As a point of interest, the maximum 
continuous current for the regulator set at 5V 
(TTL) would be 4.329A. Keeping the regulator cool 
would improve the current output at the lower 
voltages. Heatsinking of the device will be 
discussed later. 

Adisc capacitor of 0.1 uF (C5) should be used 
to bypass the input, and be installed at the 
regulator. This will improve transient response and 
stability. A 10 uF solid tantalum output capacitor 
(C7) should be used to improve transient 
response, prevent feedback ringing, and improve 
the output impedance. The capacitor should be 
located at the regulator with short leads to reduce 
the effect of lead inductance. The adjustment 
terminal should also be bypassed with a 10 uF 
solid tantalum capacitor (C6). This improves ripple 
rejection from about 50 dB to 75 aB. 

The current set resistor (R2) should be 
installed directly to the regulator socket, as this will 


improve the load regulation. If the current set 
resistor was placed at the load, with say only 0.05 
ohms between the regulator and the load, the 
effective series loss would be increased 11.5 times 
to over 1/2 ohm. The parasitic loss resistance of 
16GA wire translates to 20 mV/ft at 5A load. 
current, so it is important to locate the regulator 
near the load. The adjust resistor (R1) should be 
located at the load ground to improve remote 
ground sensing and load regulation. 


The Transformer 


The proper transformer must be able to supply 
sufficient voltage to prevent the regulator from 
dropping out of regulation, yet if the voltage is too 
high, the excess causes unwanted heat and 
wastes power. When using a fullwave center tap 
transformer, the equation shown in Formula 1 is 
used to determine the transformer voltage 
requirement. 


Remember: 

Vreg =Minimum input-output voltage of the 
regulator 

Vrect = Rectifier forward drop at 3x DC output 
current 


Vripple = 10% of Vin = 1.655 Vpp 


Vnom =Nominal line voltage in ACrms (usually 
115 VAC)1 

Viow =Low-line voltage in ACrms, 10% below 
nominal 


* The 1.1 value is a correction factor that 
accounts for the load regulation of the transformer. 
A 1.2V diode drop is a good starting point before a 
diode is identified. Schottky diodes improve the 
drop to approximately 0.5V. See Formula 2. 

When a center-tapped transformer is used, 
correct lout by a factor of 1.2, shown as: 


Inms= lout x 1.2 =8Ax 1.2=9.6A 
Selecting a Rectifier 


With our 8A supply, the diodes operate at 4A 
(center-tapped arrangement). The diodes must 
survive a shorted output, where the LM338K will 
provide 12A until it shuts down (6A per diode). 
Since the diodes conduct current in about 3.5mS 
pulses, the long term heating effect of the pulsing 
is roughly equivalent to 8A DC current. This gives 
rise to the need for a diode that will handle about 
14A average current. 

When the power supply is first turned on, the 
filter capacitor appears as a short circuit. The 
diodes must dissipate all of the initial current 


FORMULA 4 


‘Vrms = (Vout = Vreg + Vrect + Vripple} x Vnom x 1.1* 
aes . Viow 


FORMULA 2 


Veg = (19.8-+ 2.75 + 1.2 + 1.65) x 116 x 1.1" = 16.7708 
Ne V2 103.5 y 


FORMULA 3 


_ FORMULA4 


C = (Period * lout) = 8.3mS * 8A =0.0401F or 40,100u 
Ripple 1.655v 


(surge current) with the exception of the loss due 
to the resistance of the transformer secondary 
winding. The surge current found is shown in 
Formula 3. 

*A good transformer has a_ secondary 
resistance on the order of 0.1 ohm, and a poor one 
about 1 ohm. The lower secondary resistance of a 
good transformer requires extra care in selecting a 
rectifier, as it can develop 222A of surge current. 
The lower resistance is desirable when you 
consider I2R loss. Our transformer measured at 
0.14 ohms, therefore the Isurge value is 
158.6088A. 

The minimum peak reverse voltage should 
include cases where the line voltage exceeds 
nominal, say +10% = 18.2050Vrms. The peak of 
this for a fullwave center-tap configuration is then: 


2 x 18.2050Vrms x 2 = 51.4916 Vpeak 


The Vpeak rating should again be increased 
to allow for line transients. So far, we would like to 
ensure that our diodes have the following 
minimum characteristics: 


* 1.2V or less forward bias drop 

* 14A rms minimum average current 

¢ 159A or better surge current capacity 

* 103V minimum peak reverse voltage rating 


Searching the typical catalogs show that the 
economical way to achieve high prv and a large 
average current rating is to parallel two diodes. A 
suitable device is found in the Diodes Incorporated 
series, FR805, which has the following features 
when operated in parallel: 


e Average forward current = 8A x 2= 16A 

* Peak reverse voltage = 600V 

¢ Forward voltage drop = 1.3V 

* Maximum surge current = 300A x 2 = 600A 


Notice that we violated our 1.2V maximum 
forward bias voltage drop rule. The effect is to 
increase our transformer voltage requirement by 
0.2V, and to dissipate slightly more heat at the 


Transformer Resistance (0.1to1*) — SL 


| 


diode. The FR805 is found in a TO-220 case, © 


which will help to eliminate waste heat of about 
5W each at full power by enabling us to heatsink 
the rectifiers to the chassis. It is always good 
practice to verify the diode polarity with an 
-ohmmeter before installing it. The diodes we 
received had the anode marked (-). 


The Filter Capacitor 


It is preferable to calculate for a capacitor 
conduction time equal to the entire rectifier supply 
period (8.3 mS). This simplifies the calculations 
and builds in a conservative value for the filter to 
compensate for the wide filter tolerances, ranging 
from -10 to +50%. Formula 4 shows how the 
capacitor value can be found. 

The 8A value is used since the 
regulator 
is capable of providing 8A continuously, 
and the ripple current rating should be 
two-three times 
the output current from the filter 
(16-24A). Another important 
characteristic is the Equivalent Series 
Resistance (ESR), which will cause I2R heating 
and shorten the capacitor’s life. Lower ESR is 
better, and significant reliability improvement is 
achieved with derating. 

A way to provide substantial ripple current 
economically is to use inexpensive capacitors in 
parallel. For our supply, four Panasonic TSUP 
series (pn# P6913) 10,000 uFd units are used. 
The combined effect is: 


Capacity: 10,000 uF x 4 = 40,000 uF +20% 
Ripple current: 4.42 x 4 = 17.68A rms 
Working Voltage: 35V, 44V surge 
Temperature rating: -40 - +85°C 


Selecting a Heatsink 


The LM338K will dissipate up to 50W 
continuously, as long as the maximum junction 
temperature of 125°C (257°F) is not exceeded. 
The short circuit heating need not be considered 
as the regulator will go into shutdown in this 
condition. Heatsink ratings and heat transfer are 
stated in terms of °C/W, and the principle factors 
are related as: 
eo Tj - T. 

Rjc + Res + Rsa 


Pd = Power dissipated in the regulator (W) 

Tj = maximum junction temperature (°C) 

Ta= ambient temperature (°C) 

Rjc = thermal resistance: junction to case of 


regulator (°C/W) 
Res = thermal resistance: case of regulator to 
heatsink (°C/W) 
Rsa= thermal resistance: heatsink to ambient 
air (°C/W) 


For our regulator, Pd = 50W, and we solve for 
Rsa as follows: 


Tj= 125°C maximum 

Ta= 40°C (104°F) (this is a typical design value) 

Rjc = 1°C/W 

Res = 1.2°C/W using dry 2-mil mica insulator 
0.35°C/W using greased 2-mil mica 
insulator 

Rsa = 125 - 40 - (1 + 0.35) = 0.35°C/W 

50 


resistance of 0.37°C/W. That means that our 
50W regulator case dissipation will elevate the 
433K heatsink 0.37°C/W x 50W = 18.5°C over 
ambient (58.5°C). 

Operating the power supply at room 
temperature (76°F = 24.4°C) with 13.8V at 8A 
continuous output develops a_ heatsink 


temperature of about 32.58°C (90.65°F). 
One might think that a fan should have been 


+ 


installed to the existing 1.8°C/W heatsink. A 200 
fpm fan would bring it into the 1.0°C/W range, 
which is still not quite good enough. 


Voltmeter 


Agood analog panel meter has an accuracy of 
+2% and costs in the $40.00 range. A digital LCD 
panel meter (voltmeter) has accuracy on the order 
of +0.5% and can be found for $20.00. 

We would have used a NJM78LO9A +9V 
regulator, but our voltmeter would not permit a 
common ground between the supply and the 
negative input terminal. We thought about using a 
switched capacitor to isolate the supply ground, 
but felt it was unnecessarily complicated 
compared to a 9V D cell battery. Since the unit 
requires 1 mA to operate, we decided to operate 
the meter via a relay. 

A voltage divider is required for input voltages 
above 200 mV. The vendor recommends installing 
100K and a 9.9M 0.5% metal film resistor. An 
alternative to 0.5% resistors is to operate the 
voltmeter in the 200 mV mode, and use more 
commonly available 1% resistors to provide the 
appropriate sample voltage. A divider of 2K and 
198K can be made up from the standard values of 
2K, 178K, and 20K. The worse case and monte 
carlo voltages across the 2K resistor using a 
perfect 13.8 VDC source would be: 


Worse Case Monte Carlo (500 Trials) 
0.13800V nominal 0.13801V mean 
0.14076V maximum  0.14055V maximum 
0.13529V minimum 0.13562V minimum 


This means that even with 1% resistors, the 
voltmeter could read from 14.07V to 13.52V due to 
the resistor tolerance alone, which is an error we 
can't permit. The way to solve this is to use a 
trimmer pot with the wiper feeding the voltmeter. 
The trimmer could be calibrated to produce the 
exact sample voltage (the more turns, the better). 
This voltage divider method also avoids a 
calibration step requiring an accurate +10VDC 
source. 

Install a jumper at P2 for the proper decimal 
point on the 20V scale. The meter could also be 
used to measure current if a sample resistor were 


The heatsink thermal 


resistance must be less than — 
0.35°C/W to operate the Items to conserve Items to remove New Items 
regulator at the extreme limit. | Enclosure Regulator PCB LM338K + support 
The existing unit is very similar Sibel! Switch Heatsink ; Filter capacitor 
to an ECG440B, which has a | Fuse Holder Binding posts Binding posts 

; ° Transformer Power cord 3 wire power cord 
thermal resistance of 1.8°C/W. A Voltmeter *: ; 
better device is an EG&G ae Si ages 
Wakefield Engineering pn# 3 ar nga = 
433K, which has a_ thermal : Ee Ne fae ae | 


TABLE 2 
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installed. The problem is that 0.01 ohms would be | R2 between the adjustment pin of U1 and 
required to produce 50 mV at 5A and this would | the case connection. Install C5 between the 
contribute to an unacceptable error. Vin pin and the heatsink ground lug located 
near U1. Install C7 between the case and 
the ground lug. The ground lug may be 
attached directly to the heatsink via a nut 
and bolt. 

Mount the heatsink so that a natural 
airflow will develop due to convection. 
Conveniently mount R3 between the (+) 
and (-) output terminals. Take advantage of 
the case as a heat sink when mounting D1- 
D4. Located Ti as far from the output 
terminals as possible, but watch the 
balance of the unit (center of gravity). 

Use 16GA or larger wire between C1- 
C4(+) and U1 (Vin), between C1-C4(+) and 
the rectifiers, and between U1 (Out) and the 
(+) output terminal. Use a separate 16GA or 
larger conductor from C1-4(-) to the 
transformer center tap, and to the (-) output 
terminal. Keep all of these leads as short as 
possible. NV 


Parts List 


LM338K 
3.5 Digit LCD Voltmeter 
115 VAC primary, 16.5Vrms, 10A secondary * 
115 VAC switch * 
2A slow blow fuse * 
Fuse Holder * 
FR805 rectifier 
10,000 uF, 35V, 4.42A mms ripple current minimum 
0.1 uF 25V 
10 uF Tantalum 25V 
5K ohm linear taper 
220 ohm, 1/4 watt 
200K, trim pot 
Binding terminals 
Three wire AC plug and strain relief 
Heatsink, EG&G model 433K 
TO-3 mounting kit and socket for U1 
TO-220 mounting kit for D1-D4 
ink 


The Power Converter 


The supplied schematic revealed that we had, 
in fact, purchased a regulated supply. In simplified 
terms, a KA723 regulator was used to drive two 
parallel 2N3055 transistors. The following 
specifications were provided, and are compared to 
the expected project results as shown in Table 1. 

The ripple is reduced by a factor of 500 and 
the load regulation is improved by a factor of 8.3. 
See Table 2. 


Modifications 


Install R1 to the enclosure. Install C6 to R1, 
and connect the R1/C6 ground directly to the (-) 
output terminal. Install the TO-3 socket to the 
heat-sink and mount U1 via the mica using 
heatsink grease on both sides of the mica. Install 


hook-up wire, case, heneeie 
* part of power converter ? 


MACINTOSH/APPLE Repairs, Parts and 

- Peripherals. Low prices on Macintosh, Apple 

WHITE-STAR ELECTRONICS |  controtter carps: vision 330 by #9 1 and peripheral repairs. Repairs of whole 

: Pao PCI new wives & manuals $50. units or repair or exchange of parts. Sales of 

He 21. é ealth 32 2MB VLB graphics $40.PCISCSI _new third party peripherals. Used equipment 

: TEL: 405-631 5153 FAX: 405-631-4788 with S/W new $50. 1-800-899-7677. available. Mac Shack 716-377-9230, FAX 
716-377-9573. 


www.usedcomputer.com - The Used 
Computer Mall™ at http:/Awww.usedcomput- 
er.com on the world wide web lists nearly 
1000 dealers who buy, sell, and trade used 
computer equipment, and supply parts and 
service, too. They are well indexed by brand 
and type of equipment, so that you can quick- 
ly find the dealers you need. Visit the mall 
today to fill all of your used computer equip- 
ment needs. 


INTEL 11430VX TRITON MOTHERBOARD 


DON-5 (2 or 3) (unmodified) 
DRZ-3 PJ (unmodified) 70 Channel Plain 
DRX-3 PJ (unmodified) 60 Channel Plain 


2.5” SCSI case w/pwr cable MAC/IBM (spec- 
ify) $29.95. Price Breakers 360-837-3042. 
Fax 360-837-2057. 


Call for FREE catalog. 
405-631-5153 


HAND 

Jerrold Re ae 400/450/550 .....4.95 
Scientific Atlanta: 075/175/475....4.95 
8600: On screen display ............... 7.50 
Pioneer: BR 81, 82 ...................... 4.95 
Panasonic: Call for model # ......... 7.50 
LEON CAINS: ; wecuclebscstieanvalecsaectoees 4.95 
Tocom: 5503-VIP, 5503-A ........... : en 
Universal: 4 in 1 R/M................... 


Call for Oak, Hamlin, oo .. Regency, 
Texscan, and all others. 


amper-Bit tools: (10-lot) 
jane d compatible bits: 
1/4" Stacom Bit 
Oval Round D 
Torx Bit: 


Zenith T-10,T-15 
Pioneer T-20 
Scientific Atlanta T-20 
Pio 63XX Oval 

Bit Driver Handle 


We carry most remote hand units. If you don’t find the one you're looking for, 
we can locate for you. 


Specializing in large quantities. 


HOURS: Monday thru Friday 9 am to 5 pm Central Time. 
Call for FREE catalog. 
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20 LEADING Edge XT PCs with dual flop- 
pies, keyboard, and monitor. $60 per com- 
plete system. Tandy 1000 HX with color mon- 
itor, keyboard. $65 per system. Credit cards 
okay. Fax: 501-223-9406. Internet: 
pager @aristotie.net Surplus City, Box 
23016, Little Rock, AR 72221. 


CRTs CHEAP. Buy direct from the manufac- 
turer. Save money. Mfg. all CRT types since 
1950. 3 year warranty. Reg-Res 19” tubes 
$75; 25” $100; hi-res 13° tubes from $80. We 
specialize in hi-resolution video/computer 
CRTs. T.M.C. 215-226-0749/215-223-0388. 


WITH 686 CPU, PCI IDE I/O 686 P120+ & 
MB $225, 686 P150+ & MB $275. COMPUT- 
ERS WHOLESALE 501-259-3386. 


FLOPPY DRIVE REPAIRS $1-$25. PCs, 
PS2, Mac, Appie Il, 8”. Since 1983. 6 month 
warranty. 1-800-458-6778. ISR, 2217 
Downing Ln., Leander, TX 78641. 


ZENITH COMPUTER PARTS SupersPort 
286/386 keyboards, new, $25 each. Power 
supplies $30 each. Many other parts for 
Zenith computers. Call Surplus Trading 
Corp., 616-849-1800. We ship UPS COD. 


COED “He FREE whi 


Y= Technologies 
PO Box 421, Batavia, OH 45103 


Telephone 
Call Restrictor 


Caller ID / Computer 
Interface 


CATALOG! 


50 MHz 
Frequency Counter 


IR Remote Control 
Receiver 


RS-232 Digital 
Input/Output 


UNDETECTABLE PHONE TAP 


SOPHISTICATED ULTRA HIGH IMPEDANCE CIRCUITRY AS 
USED BY CIA AND KGB 


NOT DETECTABLE BY EVEN THE MOST ADVANCED TAP 
SWEEPING EQUIPMENT 


MONITOR CONVERSATIONS, FAXES AND DATA WITHOUT 
FEAR OF DETECTION : 


PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM, 


NOISE OR VOLTAGE CHANGE 


UNIVERSAL DESIGN ALLOWS MONITORING WITH 
HEADPHONES, TELEPHONE OR TAPE RECORDER 


O VOICE ACTIVATED TAPE RECORDER CONTROL 

O DISGUISED AS * TELEPHONE LINE TESTER “ 

C) COMPACT SIZE - BATTERY POWERED 

$109.95 VISA MC COD 


j ’ 7 ~ 
ae ( 
(203) 485-0310 


eg SES ~< Sade (eA 
Ar Communications Products 
Box 1242 Burlington CT 06013 
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SATELLITE TV — HACKERS ‘BIBLE’! 
The SECRETS are REVEALED! 


® The principles of security NEW! 
e Descrambler building blocks 5th Edition 

e Smart cards, information wars & stupid mistakes 
e Cracking codes (includes DirecTv source code) 
e Installing and hooking up descramblers 

e Video manipulative systems...and much more... 


CALL 800-483-2423 


TO ORDER - Send $60 plus $4 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 


MASTER,VISA & AMEX /COD orders accepted 


European 
Scrambling Systems 


Sein eC rere 


576 pages, 6” x 8-1/2” 
E-Mail: fbaylin@entertain.com 

FREE CATALOG -— books, videos and software 
on Satellite Television, MMDS & SMATV 


Write in 154 on Reader Service Card. 


DON'T MISS THIS ONE ! 


THE GREATER BALTIMORE 


HAMBOREE AND _ COMIPUTERFEST 
HOST TO THE 


ARRL MARYLAND STATE CONVENTION 
APRIL 5 & 6, 1997 


Timonium Fair Grounds e Timonium, Maryland 


Telephone: 303-449-4551 


FAX: 303-939-8720 


Saturday 8 A.M. - 5 P.M. and Sunday 8 A.M. - 4 P.M. 
Over 17,000 attended in 1996 


ARRL Forum & Programs e Banquet e FCC Exams e 3 Buildings 
Indoor Fleamarket e Outdoor Tailgate e Acres of Parking 
10 Acres of Indoor and Outdoor Sales e 1,100 Indoor Spaces 
All spaces by advance sale! e Discount weekend passes in advance only! 
For More Information: E-Mail - aes § eee ear Internet Home Page: 
www.concentric.net/~gbhe, Write To: G.B.H.& C.; P.O. Box 95, Timonium, MD 
21094-0095, Voice or Fax: 1-410-HAM-FEST or Outside of MD 1-800-HAM-FEST 
Sponsored by: The Baltimore Amateur Radio Club, Inc. 


KITS 3.5” 200MB SCSI w/Adaptec 16 bit H/F 


tape, hard drive, etc. Includes 2 § & cable $75. Colorado Trakker 250MB exter- 


Centronics 50-pin connectors and internal 
cables, power LED, power cord, etc. Used 
but in good condition single device case $30, 
4 device case $50. New external hard drive 
case with power supply $30. Call UTWE 818- 
+ al (10am-5pm PST) or fax 818-930- 


COMPUTER BOOKS, parts, cables, and 
misc. below wholesale. Great for Computer 
Swap meets, hamfests, flee markets. For free 
catalog write: Computer News, PO Box 
50127, Casper, WY 82605. 


nal parallel port back-up $50. Colorado 
Jumbo internal floppy based back-up, 120MB 
& up, $25 & up. 1-800-899-7677. 


DEC EQUIPMENT WANTEDI!! We are buy- 
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 


COUNTERS 

HP 5315A, 100MHZ, GENERAL PURPOSE 
RACAL DANA 1891, 120MHZ, UNIVERSAL 
FLUKE 1900A, 120MHZ, ECONOMY 

HP 5370A, UNIVERSAL COUNTER 

EIP 545A, 10HZ-18GHZ COUNTER 


SIGNAL SOURCES 

GIGATRONICS 600&900 SERIES 

EIP 924, SYNTHESIZER 3-12GHZ 

PHILIPS PM5715 PULSE GENERATOR 50MHZ 

WAVETEK 2002, 1-2500MHZ SIGNAL GENERATOR 

HP 86408, 1,2,3 SIGNAL GENERATOR, COVERS TO 1024MHZ.... 

TEKSG503 LVL SINE WAVE GENERATOR 250KHZ-250MHZ 

HP 651B TEST OSCILLATOR 10HZ-10MHZ 

HP 3310A/B FUNCTION GENERATOR, 5MHZ, A VERSION-$ 450. B VERSION $ 525.00 


SIGNAL MEASUREMENT 

MARCONI 2957B COMM ANALYZER 

HP 1980B OSCILLOSCOPE 

HP 435A POWER METER W/O SENSOR 

FLU 8920A TRMS VOLTMETER 

HP 3577A/35677A 200MHZ NETWORK ANALZYER 

TEK 7L5/L3 AUDIO ANALYZER COVERS TO 5MHZ, REQUIRES MF 
HP 339A DISTORTION ANALYZER 

BOONTON 82AD MODULATION METER 

ANRITSU ML522F 300-1000MHZ RECEIVER 


POWER SUPPLIES 

B-K PPS100, 30V, 3.5A GPIB, 200 SETUPS IN MEMORY 
B-K PPS300, 40V, 7.5A GPIB, 200 SETUPS IN MEMORY 
B-KPPS600, 60V, 10A GPIB ,200 SETUPS IN MEMORY 
B-KPPS1000, 60V, 17A GPIB ,200 SETUPS IN MEMORY 
HP 6264B 20V, 20A 120VAC INPUT 

HP 6033A 200W AUTORANGING POWER SUPPLY 
KIKISUI PAL35-20, 35V, 20A 

HP 6266B 40V/SA DC POWER SUPPLY 

SOR SRL40-50, 40V/50A 


MISC. 

GR 1658 LCR METER 

FLU 2280B DATA LOGGER 

HP 2225A GPIB PRINTER 

HONEYWELL 1858 VISICORDER... 

HP 4342A Q METER 

STANFORD RESEARCH SR510 LOCK IN .... 
TEKTRONIX OF150 OTDR 

TEKTRONIX TM504 OR TM503 

HP 3497A DATA ACQ. MAINFRAME 

HP 44421A 20CH MUX FOR 3497A 

HP 444284 16CH ACTUATOR 

TEK 57702/177 CURVE TRACER WITH STANDARD INPUT 
AC/DC EL750B ELECTRONIC LOAD, 750 WATT 


THESE INSTRUMENTS ARE IN EXCELLENT CONDITION. WE GUARANTEE THEY 
WILL MEET MFRS SPECIFICATIONS, AND ARE SUPPLIED WITH A MANUAL, POWER 
CORD AND 90 DAY WARRANTY 


PHONE 800-442-5835 OR 415-969-1142 
FAX 415-969-0334 

EMAIL TESTLAB2@IX.NETCOM.COM 
WEB http://www.testlabco.com 


TEST LAB COMPANY 


1066 LINDA VISTA AVENUE 
MOUNTAIN VIEW, CA 94043 


Ee 
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viDWEST ELECTRONICS 


124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415 
PHONE: (612) 339-9533 FAX: (612) 305-0964 
WWW.MIDWEST-ELECTRONICS.COM 


COMPUTERS 
PENTIUM 90, SLIMLINE DESKTOP, 8MB RAM, 256K’CACHE, 
528 MB HD, 1.44 FD, 4XCD, SOUND, PCI 64 BIT 1MB VIDEO, 


2S1P, KB, MOUSE, SPKRS,14" SVGA MONITOR $900 


MONITORS:15” AT&T SVGA $290 14" ADISVGA $199 
IDE DRIVES: 540MB $139 40MB $35 4XCD $65 
MULTIMEDIA: GALLANT 16 BIT SOUND CARD $50 
28.8 MODEM WITH VOICE $99 

VIDEO MEMOR Y3512K BYTE OF 4X256K 80NS DIP$5 
1M BYTE OF 16X256K 70NS J-LEAD $25 
MOTHERBOARDS: 486DX2 VL BUS, 8-30 PIN SIMM, 
SOCKETED FOR CACHE, AMI BIOS, WITHOUT CPU $25 
WITH SX 25 $30 $X33 $32 SX2/50 $45 

P5 PCI BUS, 3 PCI, 4 ISA, 4-72 PIN SIMM, 2 IDE, FDC, 2S1P, 
256K PIPELINE CACHE, 3V REG., WITH CYRIX P150+ $275 
CPUS: 486DX33 $30 486SX33 $7 486SX2/50 $20 


CONTROLLERS: IDE ISA2 IDE, 2FD, CABLES $12 
IDE CACHING ISA 4 IDE, 2FD , 4-30 PINSIMM $29 
VO AT 2S1P1G 16550 UART _ $19 
VOVLB 2IDE,FD,2S1P 16450 $15 
VO AT 2S1P1G $12 
MEMORY: 30 PIN 1MBX9 £80NS $12 
72PIN 1X32 $30, 2X32 $60 

MANY OLDER AND SURPLUS COMPUTER PARTS AND 

SYSTEMS VISIT OUR WEB PAGE OR CALL. 

QUANTITY DISCOUNTS AVAILABLE. 


) Dealers New Year Special 
Don't Miss Out 


Sales: (800)250-3187 
Customer service (305)638-8242 


http://www.atdigicom.com Sorry 
http://members.aol.com/digicominc.html no Florida 
E-mail:digicominc@aol.com or California sales 
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CRYSTAL CONTROLLED 
FM TRANSMITTER 
W/ RECEIVER & RECORDER 
_ 


Write in 138 on Reader Service Card. 


TANDY/RADIO SHACK Mode! 1/3/4,1000 
Support. Monthly magazine, software, parts 


i CUNARD ASSOCIATES 
repair. Computer News, POB 50127, Capped 


RD6 Box 104, BEDFORD, PA 15522 WY 82605-0127. 307-265-6483. 
1 TEL / FAX 814 623 7000 ZENITH COMPUTER parts, boards, periph- 
erals, keyboards, new and used computers. 
Call Les or Mike at: Surplus Trading Corp., 
iF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT Benton Harbor, MI. 616-849-1800. 
DON'T PITCH EWM .....-.... SEND THEM TO US FOR REBUILDING t 
© WE INSTALL NEW NCAD BATTERIES BVTO YOUR ORIGMNAL CASE 
TRANSMITTER wed) 
Size - 2"x 3” 
2000' range (line of sight) 
170 MHZ - range 
4 Sens.: 85 db spl@ +7khz FM 
8 Channels available 
Freq. Response: 100-10,000 hz 


e HERE YOU NEED 
ee ecineg WANTED: EXCESS ELECTRONIC INVEN- 
*NO.J08 IS TOO LARGE OR TOO __. WEE OFFER VOLUME DESCOUNTS TORIES, ICs, MEMORY, EPROMs, PALs, 
TO AW ENFORCEMENT COMP ANS [FPR DEPARTENTS / VERSES LEDs, CIRCUIT BOARDS, DIODES, AND 


FOR MORE INFORMATION ABOUT YOUR PARTICULAR NEEDS, WE GAN BE CONTACTED 
oni intr htrateanitogs“Uiath otipaierpltgge ipa TRANSISTORS. CALL ACTIVE MICRO, 


OR SEND YOUR PACKS FOR QUOTATION VIA UPS OR PRIORITY MAIL TO ADDRESS ABOVE. 310-494-4851 OR FAX 310-494-4913. 


GENERAL ELECTRIC STANDARD THE MOST EXTRAORDINARY hacking 
.spectre-press. 


MPD/PLS - MPRIMPSMMPX CNB111/HWA110 $ 20.95 ; catalog in the world! www 
19A704850P(1200mAH) $34.95 CNBI2Z0HWAI20 $34.95 com 


Battery life: 9V Alkaline=12 hrs. 
9V Lithium=20 hrs. 


eae FCC APPROVED 


Transmitter: $150.00 +$7 shipping 
MicroRecorder, 4hr. Voice Activated: $150.00 +$7 shipping 
Programmable Scanner: $150.00 +$7 shipping 
Comprehensive 50 page catalog - $3.00 
Voice Changers, Transmitters, Micro Videos, Long Play 
recorders, Surveillance, Counter-surveillance & much more! 
For more information call 407-725-1000. COD ok. 


USI CORP 


19A704860P(1800mAH) $39.95 ONB121/152/15S $39.95 ee SS 
IGOR DR enews a Oe 4 V.35 BREAKOUT box and activity monitor; 
MAXON SA1I55 $30.95 APxE50 new with case. Black box #TS291A, list price 

MOTOROLA APX1100/1200 YAESU $625, yours for $300 or BO. Also, four 1 


P200/HTBOOAAT 1000 BPIOORONZIS 6 18-95 Mbyte 40-pin SIMMs for Toshiba T5200 
NTN5521/4585/4824/5414 $37.95 (COM FNB11/14/16/28$ 32.95 
MIDLAND ep2/ Bra meze $1805 FNBI7/25 $2395 Le eof $60. Call evenings 617 
70-832 / 70-836 $39.95 BPS/BP23/24 $2495 COMPUTERS fea ek to a Maat De alt te a 
70-810 /816/819/821 $39.95 BP7/CM7/BP8 $34.95 SEND PACK FOR QUOTE START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE ll 
tells how. We now have autographed copies 


FREE CATALOG of the Guru's underground classic for $18.50. 
ROR SER eH FRIIS ADD $ 4.50 SHIPPING & HANDLING PERORDER guineas Be rs VAAN ik Thatcher, a 
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VANTED! 


WE PURCHASE SURPLUS LASERS, LASER 


| 
RELATED EQUIPMENT AND OPTICAL EQUIPMENT | 


We also sell LASER's for researchers, industrial applications, 
educational ieanlasioniate entertainment and hobbyists. 


@ INDUSTRIES 


1269 W. Pomona, Corona, Califomia 91720 


(909) 278-0563 


see our catalog on the internet! 
http://www.mwkindustries.com 


Write in 32 on Reader Service Card. 


EPSON DFX5000 dot matrix printer, excel- 
lent condition. High speed, front and rear 
tractor feeds. $350. Hewlett Packard Jet 
Direct 2552 BNC, Ethernet, Appletalk $150. 
6pm. 


847-394-1656 aft. 
Teslacoil@ AOL.Com 


E-Mail: 


BEEP BEEP? Repair IBM compatible PCs 
with the “POST CODE MASTER" plug-in 
card. Shows result of Power On Seif Test 
performed by all major BIOSs. Manual 
reveals their meaning and also explains 
those cryptic beep codes, $59. MSD, 4100 
Moorpark Ave. #104, San Jose, CA 95117. 
408-296-4000, Fax: 408-296-5877. 


MONITOR ADAPTERS. Convert OEM. (incl. 
PGA) 31.5KHz & above monitors with BNC 
connectors to PC use. Model VA10 VGA to 
RGB+ Sync $45. Model VA11 VGA to 
RG/Sync-B $55. VA12 VGA to PGA (DB9) 
$45. Rich, Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 


| stimite, 
Quantity = 
“HO fter, Is* 


Motorola (P-10) Bey A 1 watt crystal 
controlied UHF 450-470 mhz. 
transceiver iprenenty. on 467.850 or 
467.925) . Removed from data service in 
metal housing shown. 2 re cope. 
Dim. 3°x.2 3/8” x 5/8". 5 oz 
Requires 7.5 vde. Direct EM. Excellent 
for packet data, radio control, etc, With 
documentation: Pair for $69.00 (NoTE: 
Motorola is the registered tradename of Motorola, Inc.) 


SPECIAL PACKAGE DEAL! 
One data transceiver with PI-10 


$99.00 
MDM Radio, Lid. 


7112 W Roosevelt Rd. 
Oak Park, Il. 60304 


interface for 


MOTOROLA® UHF DATA TRANSCEIVERS 


Plus S&H 


MODEL P!I-10 INTERFACE MODULE FOR 


A newly designed interface for the UHF data 
transceiver 
straightforward circuit which interfaces most 


interface board. @ 2 adjustable audio inputs: 
one for direct transmit modulation and 
another for PL or other input. 
audio out and speaker out 
action. e Carrier detect for 
as well as unfiltered receiver 
output. @Push-To Talk transmitter control, 


(see photo directly 
Sonnet it up, and it works! 


(ee (708848-4210 
cm mer © |(708)e48-0230 F 


e-mall mkenny1989@aol.com| | 
FAX (909) 278-4887 


CALL FOR FREE CATALOG! | 
| 
} 


TRS-80 MODELS 1, 3, 4, 100 Pocket 
Computer, COCO. Hardware, software, 
repair/replacement parts, accessories. #10 
SASE for list. Pete Bumgardner, 100-D W. 
Falls St., Kings Mountain, NC 28086. 704- 
730-0893. 


MONITOR TECHNICIANS! 10 step program 
for successful analysis; diagnosis, and repair 
of high voltage and power supply problems in 
computer monitors. Booklet available for $20 
from Computer Vision, 6905 Indian Bay Rd., 
Montague, MI 49437. 


INTEL ZAPPA Pentium motherboards, P75 
to 133, w/IDE, hi-speed 1/O on board, 
wicables, mini AT size, w/docs, $75, $210/3. 
Closeout DEC 486DX33 PC pizza box WS, 
bare bones, case, PS 2M VRAM, SVGA, 2S, 
1P, & MP, IDE, H&F cont., Token Ring, ext. 
SCSI-2, new bulk packed size: 15"x15"x2.5", 
17" SVGA monitor 1280x1024, .27dpi, 
mouse, 101 keyboard, software, $319. Have 
CPUs, motherboards, 486 & Pent. comput- 
ers. Video cards also at super prices. See 
last cat’l SASE. BNFE, Rte 1S, Peabody, MA 
01960. WWW.BNFE.COM V508-536-2000, 
F508-536-7400. Estab. 1964. 


MONITORS REPAIRED. “Computer Vision" 
has flat fee repair of monitors; 14", $70; 17”, 
$90. E-Mail to phillip833 @ aol.com 


UHF Data Transceiver 


provides a_ simple 
par functions directly. 

fe Built -in voltage regu ation... a 12 vde 
soWer source will run the transceiver and 


@ Receiver 
ut with squeich 
O.S. operation 
etector 


mpact size: 1.62 X 1.75 plug-in board 
above). ug it in, 


Write in 63 on Reader Service Card. 


eens WAY Below Distributor Cost 


= *-~ MOW, They're Affordable ! 
#1 Choices of America's To, 


Professionals 


You've never had a Directory Anything like this one. Generic phone books on a CD DO NOT 
contain the Wealth of Contacts you will find here. In just seconds, locate Distributors, Manufacturers 
and Service providers for Products, Services or ANY Component Parts you can possibly imagine ! 
The EITD allows you to scan by Product Description and also contains a separate White Pages for 
Half a Million Industrial Business Listings. Ads in the Yellow Pages allow you to locate the Co's with 
Product Lines that best suit your needs. The Complete 2 Volume 4.5 |b Set is a Reference you'll 
find yourself using Constantly and Wonder how you ever did without it! 


the "REFEREE" 


Semiconductor Crossreference & 


On SOQ When purchased alone 


The “REFEREE” is the Most Comprehensive Cross REFERENCE Software on the market Today. 
Just under a Half Million Devices Listed | Swells to over 14 Meg. Extremely easy to use. You'll be 
Navigating your way around in just minutes. Three Databases are Included for Cross-referencing: 
Transistors, IC's & Diodes. Practically any device selected yields a wide variety of potential 
replacements. Case Style Drawings, Lead Configuration and Pin-out are available for many devices. 
Coverage of Replacement Numbers is very impressive. Many helpful extras are also included such as 
Conversion Utilities, Formulas, Resistor Library, Wire Gauge & More, NOW, with the Consumer 
Electronics “White Pages” there is a Directory specifically Designed to meet the needs of 
Service. When customers walk in with "Off the Wall Brands", where do you get parts? Four Directory 
Databases are Included: [Consumer Electronics Parts Sources] , [Consumer Electronics 
Manufacturers/ Distributors & Importers for Equipment, Accessories and Services] , [Computer 
Manufacturers/ Integrators/ Accessories & Related Services.] , [Semiconductor Manufactures]. When 
combined with the Commercial Listings of the EITD you'll Finally have all the Directory Power you need. 


"Bch The Bible” 


$495 From Publisher 

$55 When purchased with mallee 7 
Pith Back Issue covering most 
Current Production IC's. Perfect for Service 
& Moderate Design Work (quantity limited) 


Above Onty * ff \f purchased alone 
ISD BAB i AGS 
FS! 97 ICM on CD $2BH from ribister 


‘SR! 97 EEMonCDonly Limited Supply at this Price 


id 
The 3 Volume ICMis the Best & Most IC Reference Ever Published. The dapth of your NEW bilo search wl blow 
you away. There is NOTHING else like tin the world ! 100,000 IC's of EVERY KIND from Every Manufacturer. Specifications, Selected Data 
Sheets, Every known Cross-reference, Altemale Sources, Manufacturer Profiles & Distnbutors. Perfect for Sales, Service, Engineering & 
Experimenters. Thousands have gladly paid $195 (and at 9 Ibs it's well worth it), Ifyou're still squeezing an ICM from the 80's, youalready 
know their power. With Prices like these, NOW is the time to move up | The EEMis the Largest Component Parts Directory available. 
Allthe Major Parts Manufacturers display Entire Product Lines with Pictures & Data sheets. Cabinets, Transformers, Pots, Semis, Resistors, 
Capacitors, Crystals, Coils, Connectors, Wire, Heat sinks, Switches, Fuses, Speakers, Displays, an Endless list! This Extraordinary Library 
is perfect for Service, Designers, Distributors & Experimenters. The 4 Volume (18 Lb) EEM Set shown is now available on CD ONLY. 


Netcom SOO-881-6247 ext 6300 S14-804-1808 x ti00 idam-fdpm EST Pays 
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aise viet corre 


Write In 101 on Reader Service Card. 


The Wireless Solution! 
RF Link Wavecom Jr. 


Accepts Output From... Video Camera / VCR 

/ Camcorder / Satelite Video Output Etc. Receiver 
Puts Out Channel 
3 or 4 or Base 
Band Audio Video 
Recommended 
CCD Camera: 
wiaudio 2-1/4 x 3- 
1/4 x 1-1/4" WHD 
CVC-300 $199.95 


VGA LCD's Served Here 


L> LA PAM 


Electronics international 


COMPUTER PARTS 


1Mx3-70 IMM 

@4x3-70 SIMM Pe 
1Mx3236-70 72-pin SIMM (4MB)... 
2x32:36-70 72-pin SIMM (8MB)... 
4ix32/36-70 72-pin SIMM (16MB 

256Kx4 DIP DRAM 

Wxt- DIP DRAM. accesses 
1Mx6-80 DIPIZIP DRAM. eec es 
256Kx8-60 VIDEO SOJ DRAM........ 


3860X-33 INTEL.CPU.. 

488DX-33 INTEL.CPU.. 
4860X2-66 INTEL(SV).CPU.. 
486DX4-100INTEL(5V), CPUs... 
PENTIUM 90/100, CPU... 
80287-12.C0-PROCESSOR..... 
80387SX/DX.CO-PROCESSOR 


Panasonic 550 MHz gr>. 
Cable Converter Cha," ° 


4nnel 99 


ROCK BOTTOM PRICES! 


VGA LCD Controllers for PC ISA Bus 
EarthLCD/M Monochrome LCD Controller $160 


256Kx16-70 VIDEO ZIP_(2CAS/2WE)....$20/24 68882RC33FPU........ 
256Kx16-70 VIDEO SOJ.(2CAS)...._.__._.$10 
i i 


EarthVision/SA Color LCD Controller 


$280 


model #TZPC145-3G ... 
OSCILLOSCOPES 


B&K 20 MHz Dual Trace 

* 1mVidiv 
sensitivity 

* AUTO/NORM 
triggered 
sweep 


ute} rhe 


EarthVGA Analog input Ctr. (VGA to LCDI) $599 
NEW! Touch Screen Kits 

Analog resistive touch screen with controller $249 
VGA Display Kits include LCD, Controller. & Backlite 

7.4", 9.4", 10.4", 11.3" Starting at $220 

Mono, Dual Scan & Active Matrix in Stock 
Displays Only 

Both new and surplus color displays from $99 
Digital LCD Monitors Desktop LCD & ISA Controller 


64Kx1-15ns 22-D1P...... 
BKx8-15/20ns 28-DIP ow. 
S2KxB-15/20ns 26-DIP. 
GAKxB-15ns 32-DIP__._.. 
128Kx8-15/20ns 32-DiP 3m... 
128Kx8-25/20ns 32-DIP Amit... 


MOTHERBOARD BIOS UPGRADES ...._.. 
486 CPU 5V to 3V ADAPTER SOCKETS........$35 
EPROM PROGRAMMERS..........$129.95/139.95 
16550 40-PIN UART..... Ute ) 17] 
EPROMS & FLASH: 
27C512-150NS, eeereaes «Ee 
27C010-15ONG........ dpsevteceect eee BORO 
27F020-1 SONS ean sseeneeseee9 19,50 


© OTHER PARTS AVAILABLE, CALL FOR QUOTE® VOLUME DISCOUNTS OFFERED 


operation Fae 
* AC, TVH, TW A 
and line coupling - 
Calibrated 19 step time-base with x10 magnifier 
Compact low-profile design 
model #2120 2 year warranty... 
model #2125 with dotayed sweep .............. 
Pinhole Camera |F 
* Requires 1/16" opening size 
© 1-1/2" x 1-1/2" x 7/8" © 
* Power7.5-12VDCn*.8lux Pe 
* 3.8mm lens included 
* 380 lines resolution # 
12V OC Power Supply 9.95 
model #CVCS5OPH .. 


x = Easily connects between your 
VCR, Satellite Receiver, or 
Camcorder and your TV to 
view PAL video systems 


AicPrase 


VIDEO-SECURITY INC. © 


1-800- 945- 0909 


FAX: 516-435-7494 


Converters: 


tes: 


Zenith: 


Converters 
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Jerrold: 400, 450,550 ....$4.50 
CETS 2K a ac sit ein in on ove 0 9S 
S/A: 075, 175, 475, 8600 .. .$4.95 
Tocom: VIP ............. $4.95 
Tocom: 03-A ............$6.95 
M6néere os seirs. J, SARE 


Monochrome Monitors 
Color Monitors 


Starting at $400 
Starting at $600 __| 


See Earth on the Worldwide Web! http://www.flat-panel.com 


Ph. (714) 448-9368 
Fax: (714) 448-9316 


@ EARTH 


Computer Technologies 


Write in 179 on Reader Service Card. 


STEPPER DRIVERS & CAM SOFTWARE: 
microstepping full, 2, 3, 4, 5, 6, 7, 8, 3,&6 
amp starting at $117. Software: Plotcam 
motion $149; Z-trace isolation (PCB Gerber 
file toolpath) $299. heater @digital.net 
MSG/FAX 407-452-7197, 407-459-2729. 


HAM RADIO 2000 CD-ROM contains over 
10,000 files in 934 directories of the latest 
HAM RADIO programs. Categories include 
antenna, BBS, exam tutors, FAX/SSTV, fre- 
OeK lists, HF, | Morse Code, packet, 

EX control, satel ite, scanner, TC /iP, & 
VHF. Win3.1/Win95 interface lets you search 
through entire disk for any text. Only $24.95 
+ $5 S/H. Also available VISUAL BASIC 
2000 CD-ROM with over 15,000 files and 
1,200 directories of VB custom controls, 
source code, utilities and more! Search 
throu ugh the entire CD including forms for any 
text. Double-click any form to load into editor. 
Double-click on MAK files to load up to two 
copies of VB! Only $29.95 + $5 S/H. 30-day 
money back guarantee! ByteSize CD-ROM 
714-650-3401, fax 714-650-3420. E-Mail: 
byteszcd @ix.netcom.com 


10 50 


Panasonic: TZPC145 .... $75.00 $69.00 $65.00 - 
DQN-7 ................$45.00 $40.00 $35.00 
DRZ-3 or DRX-3-105 .... $29.00 $25.00 $20.00) ' 


$3.75 
$4.25 
$4.25 
$4.25 
$4.25 
$5.75 
$4.25 


$4.00 
$4.50 
$4.50 
$4.50 
$4.50 
$6.00 
$4.50 


Converters * Remotes *% Converters * 


PC VIDEO cards. Orchid Kelvin VLB or ISA 
new with DOS Win31X, Win95, WinNT, and 
OS/2 drivers, 1 meg/2 meg $45/$55. NEW 
Trident VLB 9440 AGI graphics accelerator, 
DOS, Win311, WinNT, and 95 drivers includ- 
ed, 1 meg/2 meg $25/$35. ISA 512K VGA 
cards NEW $25 QUANTITY DISCOUNTS! 
Call UTWE 818-930-1121 (10am-5pm PST) 
or fax 818-930-1123. 


PENTIUM MOTHERBOARDS 75/100/120/ 
133/150/166/200, Triton |-VX chipset, Plug-N- 
Play BIOS, Pipeline cache, 3 ISA/4 PCI, 
cache module socket, 256K cache $109, 
Triton Il-HX boards with 512K cache $139, 
Pentium CPUs @ $109/155/168/245/330/ 
399/599. IBM/Cyrix 686 P120/150/166 @ 
$106/139/199. 12-speed CD-ROM, audio but- 
ton $139, 72-pin SIMMs, 6O0ns EDO, 16MB 
$89, 8MB $49. Call for current pricing, other 
parts and illustrated catalog. 1 year warranty, 
FOB tech-specialities, inc., 5703 Heffernan, 
Houston, TX 77087-4113. 1-800-864-5391 
for orders and tech support, fax: 713-307- 
0314. 


Parts, Parts, Parts 


18 VAC, 300 MA P/S 
68 MHz Saw Filters 


Pic 16C54 
Pic 16C56 
E-PROM 2764 
4 MHz 


(Crystal Resonance 2 pins) $0.45 $0.40 $0.35 


© PRICES SUBJECT TO CHANGE WITHOUT NOTICE °TERMS:COD (CASH), VISA/MC 
MINIMUM ORDER: $20 SHIPPING & HANDLING: $6 MIN 
ORDER (800) 586-4199 


LA PAZ ELECTRONICS INT'L 
P.O. BOX 261095, San Diego CA 92196 
TEL (619) 586-7610 FAX (619) 586-1482 


Write in 186 on Reader Service Card. 


DISCOUNT COMPUTER HARDWARE. All 
brand new. No refurbished merchandise. 
Motherboards w/CPU, cases, modems, and 
much more. For information please send 
request to GTH3 COMPUTERS, Dept. NV, 
1726 Avenida Sevilla, Oceanside, CA 92056- 
6204. 


19” RACKMOUNT PC chassis: Heavy duty, 
4U, 8 slots expandable to 12, two (one hid- 
den) 3.5”/two 5.25” drive bays, front panel 
fan, mini tower power supply not included, 
$229 with this ad! Monitor chassis $285, key- 
board chassis $145. We do business COD, 
cashier’s check only. Computronics 
Technology, 972-242-8087. 


$3.00 $2.50 $2.00 
$2.50 $2.35 $2.10 
$2.20 $2.10 $2.00 
$2.35 $2.30 $2.25 
$0.95 $0.85 $0.75 


sajoulay 


Call for FREE CATALOG 
(405) 691-0594 


Write in 215 on Reader Service Card. 


Remotes 


BUILD YOUR OWN IBM COMPATIBLE 
COMPUTER for as little as $399 with help of 
an easy-to-view 75 minute video tape that 
shows you how. This award winning VHS 
tape will show you how to save time and 
money by assembling any 286, 386, 486 or 
Pentium computer from available parts in a 
step-by-step easy to follow procedure. It's 
easy when you know how. Order your per- 
sonal tape today while the limited supplies 
last for only $29 (reg. $59.95) plus $2.95 
P&H. Free bonus gift. Send check to: EVP, 
PO Box 2201, Northlake, IL 60164-0201 or 
call: 1-800-754-5096 now! 


800MB TAPE BACKUP WITH TAPE FOR 
ONLY $49. Colorado DJ-20 includes 250MB 
tape and software. Works in any PC from 
existing floppy controller. Directly supported 
by Win95. Fast! Transfers 120MB in 13 min. 
800MB tapes $22. The best insurance from 
disk crashes, viruses, theft, accidental 
erasure and easiest way to transfer files. 
Money back guarantee. Equiptek, 415-244- 
9438, M-F 9-5 PST. E-Mail: equiptek @pac 
bell.net 


486 COMPUTER motherboard $700, 686 
motherboard $275, 686 computer, monitor 
$1,700. SVA monitor $100, EGA, CGA moni- 
tor $50, $30. HP plotter 7475 $100, HP 
7395B D size plotter $500. HP plotter 7550A 
$175. 386 computer $200, 286 computer 
$50, Epson printer $30. XT computer $30. 
HP Think Jet printer $40. Much more. Call 
714-827-7345. 


IBM SIMM converters. 4x30P/1x72P ‘0: 95. 
2x72P/1x72P $14.95. 4x30P/1x30P $19.95. 


Price Breakers 360-837-3042. Fax 360-837- 
2057. 


FROM SOURCE: motherboards with IDE-I/O 
controller on board, CPUs, mice, CD-ROMs, 
video controller, and other parts. Call NAME- 
TECHS: 312-395-1142, Fax: 312-395-1042. 


SONY/AMEGA MULTISCANS 15”, 0.26DP 
15.7 thru 36KHz CGA thru SVGA (1024 x 
768 |). $175. Generic VGA color monitors 
from $125. Expert Sony repair, parts avail- 
able. Dealer discounts. Refurbished guaran- 
teed. Pikul & Assoc., 101 Glenfield Dr., 
Festus, MO 63028. 314-937-0335. 


a 


EPROM EMULATORS. Test your code with- 


out disconnecting equipment. All ICs mount- 


ed in sockets. MODEL-32 (2764-27256) 
$109. MODEL-64 (2764-27512) $129. PRO- 
SERIES. Includes battery back-up and real 
time link for single byte changes. PRO-128 
(2764-27010) only $199. PRO-512 (2764- 
27040) for $259. $5 shipping. Visa. Logical 
Design Tools, Inc. 512-888-4535. Internet. 
http://www. interconnect.net/idtinom.htm 


BRAND NEW w/warranty! Motherboards 
w/CPU + 256K cache P 150+ $195, P90+ 
$145 586-100 $125. SVGA monitors 14” 
$150, 17” Multisync $395. 810 2.5 gigabyte 
hard drive $145-250. SCSI controller cards 
floppy/hard drives $25. 1.2 & 1.44 floppy dri- 
ves $25. Windows NT software ver. 3.51 file- 
server $350. Workstation $175. Ver. 4.0 w/10 
user license $395. Windows 95 full version 
$95. Corel Word Perfect Suite (includes 5 

programs) $79. Ink jet printers $100. Hewlett 
Packard laser printer $295. Call for complete 
list and monthly specials. Call CC! 714-778- 
0450. 


CHAFFIN ELECTRONICS INC. Call us for all 
your IC needs. Let us save you $$$$. Cali 
Sales 614-574-4456, Sales 614-574-6906, 
FAX 614-574-2124. 


MACINTOSH ADB mouse $18.95. IBM serial 
mouse w/sfwr $7.99. Mouse pads $1.95. 
Price Breakers 360-837-3042. Fax 360-837- 
2057. 


OAC anaes 


DATA*LNK EASILY connects shortwave 
radio to PC serial port. Receive satellite pho- 
tos, weather charts, & code on screen. Price 
reduction! Send ONLY $25 + $2 S&H, for 25- 
pin DATALNK (kits $19). 9-pin DATA*LNK 
$35 + $2 S&H. INFO, SASE. Send check or 
MO: Howard Olsen, 5411 Atlantic View, St. 
Augustine, FL 32084. 


PLOTTERS: HP 7580B drafting pores (sizes 
A-D) $1,300. HP 7586B (sizes A-E =) e200 $1,850. 
HP 7595A DraftMaster | see A-E 

HP 7475A $220. HP 7550A $350. Lecahont 
condition, warranty. Pepper Systems, 214- 
353-0257 (FAX 214-902-9511). 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


ZENITH LAPTOP BATTERIES. Mastersport 
ZA-4-1 “NEW" $50. Supersport 2.5 amp-hour 
for ZWL 184 “NEW” $25. Surpius Trading 
Corp., Benton Harbor, MI. 616-849-1800. 


Eliminate 
single-chip burner 


drudgery, 


and 


= increase Zilog Z8 
. chip burning 
= productivity 
without universal 
programmer 
expense. 


NTZ-818 combines economy with productivity for 
Zilog Z8 microcontroller programming 


Program up to 450 parts per hour with the NTZ-818 
at one-fifth of the cost of expensive, universal gang 
programmers. Now, you can dramatically increase 


in-house programming compared to Zilog Z8 family 


For engineering or medium production use 
with more economy, the NTZ-418. 
Program up to 100 parts per hour with the 4-chip 


single-chip programmers. Conforms to Zilog’s 


recommended programming algorithms. 


Unique, user-friendly features save time. 


Burns 300 to 450 parts per hour, up to eight 
chips at once 


eSupports all Zilog 18-pin microcontroller devices 


eFlash upgradable firmware 

¢Universal input internal power supply 

Digital display 

*Operates over an RS232 serial port with host 
computer 


¢ User-friendly keyboard for stand-alone operation 


©”One-touch” start switch to initiate and repeat 
blank/program/verify cycles 

¢Beeper to annunciate errors and 
relay task progress 


eAll allowable bit programming 
is supported where applicable. 


Windows is a registered trademark of Microsoft Corporation. 


Write in 100 on Reader Service Card. 


NTZ-418 using your PC. The NTZ-418 is similar to the 
NTZ-818 in programming all Zilog 18-pin devices, and 
operates over an RS232 serial port with a host computer. 
It utilizes a standard 18 VAC, 500 mA external wall 
mount power supply. 

Easy-to-Use Software 
Both units include Windows® 95 and Windows 3.1 
Graphical User Interface. Each supports simple ASCII 
download commands for operation with non-Windows 
Operating systems via .bat file or DOS terminal program. 


N awaltanh 
AAV A BIR OT 


ind wu sabrtes. inc 


NovaTech Industries, Inc. 810 Tech Drive Telford, PA 18969 
Tel: (215) 799-0123 (800) 459-9136 Fax: (215) 799-0125 
e-mail: novatech@djs.com Web: http:/Awww.novatech-industries.com 
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ow many times each ; 
day do you pick up : 
a probe to measure i 
a DC voltage? You : 
probably don’t keep count and neither : 
do I, but DC voltage is one of the most : 


common measurements we make. 


The meter reads, say 4.65 volts, : 
and we usually accept it without : 
question. But just what is a volt and : 
how is it maintained? That's the sub- : 
ject of this article and it's a fascinating : 
look at the search for increasingly : 
more accurate methods of building a : 
“standard volt.” This progression is : 


summarized in the Comparison 
Table. There is a lot of math con- 
nected with this subject and I’m 
going to mostly leave it out as it’s 
not necessary to your practical 
understanding. 

In 1881, it was agreed inter- 
nationally at a Paris (France) 
meeting to define electrical units 
in terms of the basic mechanical 
units of length, mass, and time. 
The intention was to provide a 
consistent base for measure- 
ments in all branches of science 
and engineering but, unfortu- 
nately, it has proven to be a most 
difficult task — more on this as 
we go along. 

In the United States, this 
effort is the responsibility of the 
National Institute of Science and 
Technology (NIST) and they 
do an outstanding job. (Prior 
to August 1988, NIST was 
the National Bureau of 
Standards (NBS) so many 
reports, monographs, and 
books bear the NBS name 
and publication number.) 


THE CURRENT 
BALANCE 


The current balance, 
shown in Figure 1, is a basic 
apparatus for defining the 
ampere. The current is 
adjusted so the position of 
the movable coil is balanced 
between the attraction of the 
fixed coil and the pull of 
gravity. The mutual induc- 
tance between the coils, the 
coil dimensions, the mov- 
able coil’s mass, and the 
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VER. 


acceleration of gravity relate the cur- 


resistor, but it too is defined by the 
basic mechanical units.) 
Although simple in concept, the 


CURRENT ADJUST 


MAGNETIC 
ATTRACTIVE 
FORCE 


PULL OF 


_ Average height i 
about 3-2/3” 


CADMIUM SULFATE 


CADMIUM-MERCURY AMALGAM 


: Table), NIST scientists have been hard 
rent to length, mass, and time. The : 
current is also made to flow througha : 
standard resistor, and so, by Ohm's : 
law, we have a “standard volt.” (We : 
will ignore how we got the standard : 


pressed to keep up with the mass, 
length, and time verification. But let's 
not get ahead of our story. 

A current balance can define the 
standard volt, but it’s not a very con- 


? venient way to calibrate voltmeters. 
: Some sort of battery with a fixed elec- 
: tromotive force (EMF) and excellent 
mechanical and electrical properties of : 
the coils are very difficult to measure : 
to the required precision. Winding : 
strain and impurities in the wire intro- : STANDARD CELLS 
duce still more uncertainty. So, as the : 
“maintained” volt has improved (see : 


long term stability would be a lot eas- 
ier to use. 


FIXED COIL 


MUTUAL INDUCTANCE BETWEEN COILS 


MOVABLE COIL 


STANDARD VOLTAGE 
BY OHM'S LAW, E = IR 


STANDARD 
RESISTOR 


FLINT GLASS CONTAINER 


SATURATED CADMIUM SULFATE SOLUTION 


CADMIUM SULFATE 


MERCUROUS SULFATE 
+ 


PLATINUM LEADS 
FORM VACUUM TIGHT SEAL 


WITH FLINT GLASS CONTAINER 


was maintained in the US by a group 
of seven Clark cells, a battery using a 
zinc sulfate electrolyte. During these 
27 years, the cell was improved by 
several workers, but it had limitations 
— such as electrode gassing — that 
couldn't be overcome. Although not 
perfect by any means, Weston cells 
didn’t have the gassing problem and 
also had an EMF temperature coeffi- 
cient that was 30 times better than 
the Clark cell. So by 1908, the Clark 
cells had been phased out in favor of 
the more stable Weston cells. In 
1965, the National Reference Group 
of Standard Cells consisted of 44 sat- 
urated Weston cells in a temperature 
controlled oil bath. The temperature 
was maintained at 28° C within 0.01° 
Cc 


A cell is removed from the refer- 


: ence group if its EMF drifts by more 
: than 10 microvolts from its previously 
i steady value. When a cell is 
? removed, the average (or mean) 
i EMF for the group is recalculated 
: Starting from the date the removed 
: cell 
: Obviously, this calls for very good 
: recordkeeping. But since the cell 
: group is kept fairly large, the average 
: EMF change caused by a cell 
: removal is usually less than one 
: microvolt. 

Between 1879 and 1906, the volt : 


was added to the group. 


By 1974, cell groups were kept in 
enclosures with a tempera- 
ture instability of less than 20 
microdegrees over several 
days. As often happens, the 
cell's temperature coefficient 
became less important as 
temperature control technol- 
ogy improved. Ambient tem- 
perature changes now have 
a negligible effect on the cell 
EMF. 

The sketch in Figure 2 
shows a Weston standard 
cell, the only kind currently in 
use. “Saturated” refers to the 
cadmium sulfate solution; no 
additional cadmium sulfate 
will dissolve. Unsaturated 
cells are also used as sec- 
ondary standards — more on 
this later. 

NIST goes to incred- 
ible lengths to insure the 
purity of each cell “ingre- 
dient” and the result is 
excellent stability with a 
long useful life. But satu- 
rated cells are finicky. 
They don't like to be 
moved and if they are, 
they. need a “rest period” 
at the new location for 
the EMF to settle down. 

Also, they are not cur- 
rent sources. A dis- 
charge current of even 
one microampere for a 
few seconds changes 
the EMF for several min- 
utes after the load is dis- 
connected. A current as 
large as a milliampere 
can completely destroy 
the cell's usefulness. 

So how can we use 


them to make practical voltage 
measurements? 


THE POTENTIOMETER 


The answer is an instrument 
which draws only a very brief, minute 
current from the cell: a laboratory 
potentiometer. | have diagrammed a 
simplified potentiometer in Figure 3 
to show you how they work. The 
working battery is typically a two- to 
four-volt storage battery. The voltage 
isn't critical as its only job is to supply 
a stable working current. R3, a com- 
pensation adjustment, is first set to 
the EMF printed on the standard 
cell’s label. With S1 in the “std. cell” 
position (as drawn in Figure 3), 
switch S2 is tapped and R11 is adjust- 
ed for no deflection on the gal- 
vanometer. In most potentiometers, 
this sets full scale to 1.6 volts (volt- 
age drop between points one and 
three) because the voltage drop from 
point one to point two exactly bal- 
ances the standard cell’s EMF. 

To measure an unknown voltage, 
$1 is placed in the “down” position 
and switch S3 is 
tapped as the main 
dial (R2) is adjust- 
ed. R2 is a range 
switch in series 
with a long 
slidewire mechani- 
cally arranged in a 
spiral. Because of 
this length, any 
voltage between 
zero and 1.6 volts 
can be measured 
with a resolution of 
10 microvolts. 
Higher voltages are 
handled with an 
accurate voltage 
divider called a 
“volt box.” 

Manufactured 
by companies such 
as Leeds and 
Northrup (L&N), 
Julie Research Laboratories, 
and Weston Instruments, and 
traditionally housed in a well 
crafted wooden box with a high- 
ly polished bakelite control 
panel, a potentiometer is a pre- 
cision instrument and must be 
treated accordingly. In this day 
of many-digit digital voltmeters 
(DVMs), manual-balance poten- 
tiometers can appear on used- 
equipment dealer’s shelves at 
bargain prices. A photo (Figure 
4) of the author’s L&N model 
7552 is typical of the breed. 


TRANSFER 
STANDARDS 


Saturated reference cell 
groups in their constant temper- 
ature enclosures are difficult 
and expensive to move between 
laboratories for intercompari- 
son. It was done for many years 
simply because there was no 
alternative. But starting about 


$3 
GALVANOMETER | 


VOLTAGE TO BE 
MEASURED 


g posts are on rear 
ith crank handle is 


ARRAY VOLTAGE 
OUT TO MEASURING 
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WORKING BATTERY 
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1970, solid-state voltage 
references were introduced 
for this use, that is, as 
transfer standards. They 
are much more rugged : 
than cells and are easier : 
and less expensive to ship. 

The solid-state units use 
several zener diode volt- 
age reference modules ina : 
constant temperature 
enclosure. Batteries supply 
power to the reference 
modules and temperature 
control during transporta- 
tion. 

The zener diode mod- : 
ules often supply 10 volts : 
(which is preferred for cali- 
brating digital voltmeters), 
as well as 1.018 volts which 
is compatible with existing 
potentiometers. 

As an added advantage, 


FREQUENCY 


SMISSION | REFERENCE 


STRIP TRAN: 
LINE OR WAVEGUIDE 


ARRAY 
Mu METAL SHIELD 


LIQUID HELIUM (4.2K) 


some zener units can supply some 
output current with no loss 
of accuracy or need for a recovery 
period. 

Unsaturated Weston cells are not. 
quite as accurate, stable, or long- 
lived as saturated cells. But they are 
less expensive and can be economi- 
cally shipped by common carrier. 
They find use as secondary stan- 
dards at schools and calibration labo- 
ratories. 

Standard cells have been in use 
for over a hundred years, but the 
search goes on for an even more 
accurate standard. In 1987, work 
began at NIST to maintain the US 


. (legal) volt with a Josephson array. 


THE JOSEPHSON ARRAY 


In the 1960s, British physicist 
Brian Josephson predicted that a 
radio-frequency (RF) signal directed 
through a “sandwich” consisting of a 
superconductor, an insulator, and a 
superconductor, would produce a 
specific, repeatable voltage. This 
sandwich is now known as a 


: Josephson junction. This is a quan- 
: tum device with a junction voltage 
? given by: 


: fis the frequency of the RF excita- 
: tion signal, e is the charge of an 
? electron, and h is Planck’s constant. 


Both e and h are fundamental con- 


: stants, but this isn’t sufficient to tie 
: this volt definition to length, mass, 
: and time. 


Primarily because of the physical 


size of practical Josephson junctions, 
i the RF frequency is 94 to 96 GHz. 
: Substituting into the above equation 


(for n = 1) gives a junction voltage of 


about 200 microvolts. The integer “n” 
: varies with the DC bias current and 
: RF excitation power. Still, many junc- 
: tions in series, that is a Josephson 
: array, are needed for a practical stan- 
: dard. NIST has built various size 


arrays to over 2,000 junctions 
with larger ones planned. 

Individual junctions are quite 
small and are getting smaller as 
research continues on super- 
conducting materials. NIST 
researchers hope to eventually 
produce a chip with one million 
junctions in one square centime- 
ter. 

There are several reasons for 
wanting smaller arrays. The 
cooling system can be smaller, 
there will be a lower temperature 
gradient across the array, and 
equally important, a small size 
makes it easier to equalize the 
microwave power into each 
junction. Equal power into each 
junction is needed to keep n (in 
the above equation) the same 
for the whole array. 

A Josephson array standard 
is diagrammed in Figure 5 and 
you can see that it's not an 
instrument you could easily build 
at home! 
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In April 1996, 
NIST announced a 
transportable 10-volt 
Josephson calibration 
system. Its weight 
and size are consid- 
erably smaller than 
previous models, yet 
it holds enough liquid 
helium to operate for 
six to eight weeks. 
The final version of 
this system is 
designed to be cooled 
with a_ refrigeration 
unit. 

Although it is 
constructed as a 
physical instrument, 
the Josephson effect 
is fundamentally dif- 
ferent from a stan- 
dard cell or a zener 
reference. Some 
Josephson arrays 
can “go bad” for, as 
yet, unexplainable 
reasons, but new 


arrays can be built. For these rea- : 
sons, the long term EMF stability is : 
“perfect” (at our current level of : 
understanding the process). Why : 
then are we concerned with verifying : 
this volt definition in terms of the : 


basic mechanical units? 


The problem lies in our imperfect 
knowledge of e and h, the electron : 
charge, and Planck's constant. The : 
volt defined by the Josephson effect : 
has excellent long-term stability, but : 
is this volt the right “size?” An inde- : 
pendent measurement will either : 
confirm the size of the volt or let us : 
adjust e or h to bring the measure- : 


ments into agreement. 


A very sophisticated supercon- : 
ducting current balance has been : 
built to determine the “absolute : 
ampere.” Also, work is continuing on : 
a liquid electrometer for a direct : 
absolute volt determination. In this : 
apparatus, the vertical displacement : 
caused by electrostatic attraction : 
between a fixed plate and the surface : 
of a mercury pool is measured by a: : 


laser interferometer. 


But the difficulties in making : 
these verification measurements are : 


illustrated by several experi- 
ments with the above instru- 
ments, in which the residual 
uncertainties are about the 
same size as the Josephson 
volt uncertainty. That is, the 
results are inconclusive. 

And so this interesting and 
challenging work goes on! 


A VOLTAGE REFEENCE 
YOU CAN BUILD 


lf you want your own sec- 
ondary voltage reference, 
here’s a suggestion for one 
that’s pretty good and easy to 
build. 

Several companies are now 
producing zener diode refer- 
ences with a laser-trimmed 
buffer amplifier in an easy-to- 
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Daniell cell 


Clark cell 1872 


Weston saturated cell bare) 


Weston unsaturated 1892 
cell 


Zener diode reference 1970 


Josephson array 1987 200 uV 


MATCH RESISTORS R4 THROUGH R39, 
R12 WITH R13, R15 WITH R17 


ON-CARD REGULATORS FOR +8 AND 
-8 VOLTS ARE RECOMMENDED. 
(78L.08 AND 791.08) 


use integrated circuit with a precise : 
output voltage. | have evaluated : 
many of these devices, and the best : 
ones I’ve found are manufactured by : 
Thaler Corporation (see Resources). : 
: Their VRESOSA has a five-volt output: 
: with an initial error of not more than : 
500 microvolts (40.01%) and a maxi- : 
mum temperature coefficient of 0.6 : 
ppm per degree C — in an eight-pin : 


DIP. 


The circuit in Figure 6 will give you : 
outputs of 1.018 and 10 volts. The : 
specified 10,000 ohm resistors can be : 
matched to 0.01% (1 ohm) with a 4-1/2 : 
: digit (or better) digital multimeter. (The : 
? actual resistance isn’t important, just 
the match.) The chopper-stabilized : 
opamps will each contribute no more : 
than five microvolts uncertainty to the : 


output voltage. 


If you build several of these cir- : 
cuits and put them in a temperature- : 
controlled box, you'll get improved : 
long-term stability. You will also be : 
able to intercompare their EMFs to : 
get an idea about their drift rates. The : 
: Output drift of the different units 
should be uncorrelated (that is, inde- : 
pendent) so the mean EMF for the : 


DATE 


Abbreviations: uV = microvolts 


1.018 and 10 


volts 


R2, IF USED, IS A 20-TURN CERMET 


TRIMMER POT 


Ri3 10K 


pack and a charging power sup 
would give you power line inde- 
pendence and portability. It just 
depends on what you need or 
want. 

Here are a few construction 
suggestions. 

Use a PC board and then 
: support the board by its wire 
leads to minimize_ strain-pro- 
duced stray EMFs. If this is a 
mechanical problem, design 
the enclosure so the board 
slides into sidewall slots or use 
i some support that puts no ten- 
sion or compression on the 
board. 

Carefully solder the ICs to 
: the board; don’t use sockets. 
Don't leave out the +15 volt 
regulator (78L15). This prereg- 
ulation virtually eliminates sup- 
ply voltage variation in the 
VRE305 output and helps 
insure uncorrelated outputs if 
: you plan to use multiple refer- 
: ence boards. 

Use one percent or better 


TABLE 
Comparison of Voltage Standards 


CALIBRATION 
UNCERTAINTY 


to several 


ppm = parts per million = 0.0001% 


group will tend to remain constant. 
Adding a sealed lead-acid battery : 
ply : 


LONG-TERM 
STABILITY 


0.1 uV/year for 
National Reference 
Group 


metal film resistors 
with the lowest tem- 
perature coefficient 
you can find, even if 
you are going to use 
a temperature-con- 
trolled box. Stand the 
resistors up Off the 
board's surface so 
you can use a cop- 
per alligator clip as a 
heatsink during sol- 
dering. 

This is a DC cir- 
cuit, so a bit more 
stray capacitance 
isn’t going to matter. 
The trim components 
(R1, R2, and R3) are 
optional. Using these 
resistors will give you 
about one millivolt of 
adjustment, but the 
five volts will be with- 
in 500 microvolts 
without them. Un- 
less you have a good 
DVM, you may be 


better off without the trim. This is a 
basic “building-block” circuit and I've 


Poor long-term stability 
Better stability than Daniell cell 


Former US legal volt 


Secondary working reference 
More rugged than standard cells 


0.02 ppm at 1 volt New US legal volt 
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The Pocket Programmer 
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32 PIN¢ 
28 PIN 
24 PIN 


INTRONICS, 


towarorvace. «ca. |NC. 


TO PRINTER PORT 


THE POCKET PROGRAMMER 


The portable programmer that uses the printer port of 
your PC instead of a internal card. Easy to use 
software that programs E(E)prom, Flash & Dallas 
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX 
series from 16K to 8 Megabit with a 32 pin socket. 
Adapters available for Pic, MCU’s 874X, 875X, 40- 
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang and Eprom 
Emulator to 32K X 8. Only $129.95 


Same Name, Address & Phone Number for 13 Years...... 
Now isn’t that Amazing ? 


Intronics, Inc. 
Box 13723 / 612 Newton St. 


Edwardsville, KS 66113 Add $4.75 COD 
Tel. (913) 422-2094 Add $4.00 Shipping 


Fax (913) 441-1623 Visa / Master Charge 


Write in 61 on Reader Service Card. 
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ACP’s 77th GIANT 
maar PUTER 


Orange 
County's 
Original! 
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714-558-8813 


RF POWER TRANSISTORS * TUBES POWER MODULES 


EIMAC * SVETLANA * AMPEREX 


Best pricing on US & Russian 
Transmitting Tubes [7 
Receiving Tubes 


3CX400A7 
3CX400U7 
3CX800A7 
3CX1200A7 
3CX1200Z7 
3CX1500A7 
3CX3000A7 
4CX250B 
ACX400A 
3CX800A 
6LF6 
M2057 


3-500Z 
3-500ZG 
4-400C 
572B 
811A 


6146B 
6146W 
8072 
8560AS 
8873 
8874 
8875 

Etc! 


* MOTOROLA « MITSUBISH 
* TOSHIBA 
Complete inventory for 
servicing amateur 
and commercial 
communications 
equipment. 


MRF454 SAV6 

MRF455 SAV7 

2SC2290 SAV17 

2SC2879 M57737 
Etcl 


Send for your 
FREE 
1996 Catalog 


Same Day Shipping 


Tel: (619) 744-0700 © 
Fax: (619) 744-1943 


Write In 137 on Reader Service Card. 


NEED DRIVERS for MUSTEK page scanner 
model MFS-3000C. Will pay $25 plus cost of 
shipping & fax. Please send 3.5” disk by 
Priority Mail to: Richard W. Horner, Box 
1714-H104, Koror, Palau 96940 fax 011-680- 
488-1725. 


WANTED: PRE1980 Microcomputers for 
museum collection. Microcomputer maga- 
zines and manuals also needed. 703-231- 
6478, 703-763-3311. 


PRINTHEADS WANTED. We buy all quanti- 
ties of dot matrix printheads for hundreds of 
printer model types. Working or dead units 
acceptable. Call Mike Anderson @ 1-800- 
969-0009. 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


TEST EQUIPMENT 


HP 141T, 8555A, 8552B, $2,000; HP 141T, 
8554B, 8552B, $1,800; HP 8553B, $500; HP 
8660A, $250; HP 86290A, 2-18 GHz, sweep 
plug-in, $1,800; HP P532A, wavemeter, 
$150; Scientific Atlanta programmable 
microwave receiver, with digital phase gain 
meters, phase meters, $2,500; Fluke 332B 
voltage calibrator, $600; HP 3320B, $400; HP 
3330B, $500; Rockland 5100 synthesizer, 
$400; HP 334A, distortion ana., $450; HP 
332A, $300; HP 331, $250; Send for test 
equipment sales list. A-Comm Electronics, 
7198 S. Quince Street, Englewood, CO 
80112. 303-290-8012. 


MICRODYNE 1100, 1200, 1400 series 
receivers all bands, FM and PM demods, 
SDU, IF filters. Aydin, Schlumberger, monitor 
systems bit syncs. 805-934-2058. 


Wolron bas 


http://www.motron.com 


The New MoTron XC-2 is a versatile bi-directional 
DTMF to ASCII transceiver. DTMF digits are decoded 
line, converted to ASCII, and 
transmitted out through the serial port. ASCII data is 
received from the serial port, converted to DTMF 
digits and transmitted on the audio line. The XG-2 


from the audio 


TEST EQUIPMENT Sale: Tektronix 7904, 
7A24, 7A26, 7B85, 7B92A, $900; HP 76XD 
dual directional couplers, $150 ea.; HP 78XD 
directional detectors, $150 ea.; HP H382A 0- 
50 dB attenuators, $75 ea.; HP K422A Xtal 
detectors, $150 ea.; Keithley 197 5.5 dig. 
DVM, $200; HP 3455A, $500; HP 3466A 
DVM with battery packs, $300; Leeds and 
Northrup 8071 Mueller bridge, Keithley 169, 
$100; HP 86838 sig. gen., $2,500; Panasonic 
BT1300N video color monitor, $250; Stoddart 
NM17/27 EMI receiver, $1,000; Stoddart 
NM37/57, $1,000; Clarostat 240C, $100; 
Cornell Dublier CDA decade cap., $50; 
Fairchild TRF14 tunable rejection filter 14- 
110 MHz, $250; E&G Electro Optics 460-A1 
laser power meter with accessories, $400; 
HP 200CD, $125; HP 4260A RCL meter, 
$250. A-Comm Electronics 303-290-8012. 


SCOPES & PLUGS. Tektronix 7613 or 
R7613 as new 100MHz storage mainframe 
$275; R7704 250MHz frame $200; 7904 w/2 
7A26, 7B53A & 7A13 $750; SC-501 $165; 
SC-504 80MHz scope as new $375. 7A13 
$175; 7ZA16A $50; 7A18 $50; 7A16P $100; 
7A19 $100; 7A24 $150; 7A26 $67; 7B50, 
$65; 7B53A $85; 7B80 $100, 7B85 $85; 
7887 $200; 7B92A, $150. 7CTIN curve trac- 
er plug-in $345; 7001, DF1, DF2, call. 7D12 
$100, 7D15 $250; 7D20 programmable digi- 
tizer $390; 7M13 $100; TEK 7612 $150. DC- 
505A $200; DC-509 counter timer $375; PG- 
501 $200; PG-502, 250MHz pulse generator 
$300; PG-508 pulse generator $400; PS- 
503A dual power supply $150; SG-502 oscil- 
lator $175; 7S12 sampler plug-in $400; 
heads S-3 $100; S-3A $125, S-5 $100, S-51 
$300, S-54 $200 S-6 $425, 7104A $1,575. 
Psitech Plus 707-745-4804 request bi- 
monthly fax listings, Fax 707-747-5277. 


LOWEST PRICES! Check out Metric's 
“Bargain Basement" at http://www.metric 
sales.com Most items under $125! 


uses the RS-232C serial communications protocol and includes a PTT output, which 
can be used to control a radio transmitter. The XC2 is user-configurable—select either 
1200, 4800 or 9600 baud for the serial port and 5, 10, 15 or 20 cps DTMF transmission 
rate. Additional jumpers can be used to set DTMF "#" to generate an ASCII "CR", and 
to control an open-collector output with DTMF "*" (on) and "#" (off). Audio connection 
options allow combined audio signals, or separate audio input and output via standard 
3.5mm jacks. A standard DE-9S is used for serial communications. The XC2 is a fully 
assembled and tested printed circuit board, requires +8 to +17 VDC @ 200ma, and is 
only 2-1/2" x 3-1/2". OEM and Quantity discounts are available. 


XC-2 Bi-Directional DTMF to ASCII Transceiver PCB $99.00 Pius shipping 
We accept American Express &; Visa &; MasterCard &; Discover/Novus 


Orders: (800) 338-9058 


Info: (541) 687-2118 


Fax: (541) 687-2492 


ELECTRONIC TEST EQUIPMENT 
BOUGHT & SOLD 


wegnneneode $1,000 HP 862908, RF Plug-in, 2-18GHz w/Scales .......... $1 
Set... .. 600s $1,000 HP 86408, 


Anritsu MEB45A, Microwave Radio Test eee ne 39 
Calibratr, = —___ HP 8654A, Signal Gen. 10-S20MHz AM/FM ........... 
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HP 86218, RF Oraw, with 86350A, 8-12. 4GHz, 8620C . Wavetek 7530A, FFT Spectrum Analyzer mess 

HP 862228, RF Plug-in, .01-24GHz, Opt. 02,04 ...... "$1,200 Wavetek 8501, Peak Power Metor, 30MH2-18.5GHz .. . . $2000 
HP 86241A, RF Plug-in, 3.2-6.5GHz .. $400 Wavetek 859, Programmable Wavelorm Gen. $1 
HP 862500, RF Plug-in, 8-12.4GHz .. $400 pr Bib Fyn bars ey! aoe 
HP 86260A, RF Plug-in, 12.4-18GHz .... 2.2... ..000 0s 
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by Karl Lunt 


The Best in Robot Soccer 


he goalie moved sharply to the left, 
staying between the ball and goal, while 
the right forward raced ahead, lining up a 
pass. A quick nudge sent the ball rolling 
across the field to the left forward, which 
redirected the ball into the now-open 
goal, well before the opposing goalie 
could react. This quick give-and-go play 
added yet another point, as the robots from the 
Newton Research Labs team powered their way to 
a 20-0 win in the finals of the first Micro-Robot 
World Cup Soccer Tournament. 

The tournament — held November 9-12, 1996 
— took place in Taejon, Korea, and included 23 
teams from all over the world. It was organized by 
Korea Advanced Institute of Science and 
Technology (KAIST), sponsored by the IEEE 
Robotics and Automation Society, and supported 
by LG Semicon Co., Ltd. Known by its acronym, 
MIROSOT, this event featured teams of three tiny 
robots in a single-elimination contest based on 
soccer. 

The MIROSOT format plays very much like the 
regular game of soccer, but reduced in size and with 
added refinements designed to help its robot 
competitors. The pitch, or playing surface, is a 
smooth, dark-green wooden surface 90 cm wide and 
130 cm long, covered with a grid of white lines 10 cm 
apart. The boundaries are 
marked with wooden vertical 
walls five cm high. The goals, 
set at opposite ends of the 
field's length, are 30 cm wide 
and 12 cm high, with a five cm 
wall behind each goal. An 
orange golf ball serves as a 
soccer ball. 

Each team consists of 
two forwards and a goalie. 
Each robot must fit within a 
cube 7.5 cm (about three 
inches) on a side, excluding 
any antenna. If a robot uses a 
gripper or other appendage, it 
must still fit within the 
assigned size, even when 
fully extended. All robots 
must be fully self-powered, 
using self-contained motor 
systems. Only wireless 
communications between 
robot and host system are 
permitted. 

All control signals must be generated solely by a 
host computer system. No human member of a 
robotics team may use joystick or keyboard input to 
control the motion of a robot. Should a team desire 
to use a vision system for scanning the playing area, 
the camera must be mounted directly over the pitch, 
no closer than two meters from the surface. 

Additional rules cover topics such as fouls and 
penalties, goal-scoring, substitutions, time-outs, free 
kicks, and functions of the (human) referees. As of 
this writing (Thanksgiving, 1996), you could find all 
of the above information, and much more, from the 
MIROSOT web site at www.mirosot.org — Oddly 
enough, two weeks after the event was held, | was 
not able to find any scoring information or even the 
name of the winning team. 


board, 


Designing the Robots 


Speaking of the winning team, the four humans 
involved had never even heard of MIROSOT until 
six weeks before the event was scheduled. Randy 
Sargent, Anne Wright, Carl Witty, and Bill Bailey, all 
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Connect Ji-2 to 
headphone receiver 
at input to 
final audio stage. 


members of the Seattle Robotics Society (SRS), 
were deep in the design of their winning AAAI entry 
(see my column, Oct. 96) when Randy got word of 
the looming soccer contest. When presented with 
the idea of entering this contest as well, the other 
three team members responded with a loud, “No 
way!” The AAAI design effort was already back- 
breaking; no one wanted to pile on yet another 
project. 

But Randy wouldn’t let the idea die, and 
mentally tinkered with what it would take to build so 
much capability into such a small package. Finally, 
he decided that he would spend. one day, no more, 
trying to build a robot prototype to do the job. If, at 
the end of that day, he had a machine that was 
promising enough, he would once more ask the 
team about entering the MIROSOT event. 

That evening, Randy had fashioned a small 
robot out of a cut-down 68hc11 Miniboard, some 
surplus gearhead motors, and two nine-volt 
batteries. The whole package fit within the required 
space, with 1/2” of headroom at the top, allocated 


Adjust R4 for best 
data reception on 
68hcli11. 


for the  not-yet-designed communications 
electronics. It was crude and didn’t run straight, but 
it worked enough to convince the others that the 
design was indeed possible. 

Following their triumph at the AAAI event, and 
after moving tons of computer and robot gear into a 
new house in Bellevue, the four teammates settled 
down to tackle the difficult design elements of the 
soccer robots. Tops on the list was some method of 
sending information between a host PC and the three 
small robots. Since the host PC would use the 
Newton Labs vision system to monitor the playing 
field, the team only needed a ‘one-way link. But that 
link had to.run at least 9600 baud, or it couldn’t keep 
up with the vision system or the action. 

The group quickly ran through existing 
possibilities, discarding each in turn. IR was out, as 
it was too susceptible to ambient light; the sodium 
vapor lights at AAAI proved that. The team couldn’t 
find a small enough RF modem in time, and was 
running out of options when Randy stumbled onto 
the answer. He returned home one day with a 
couple of wireless stereo headphones from the local 
Radio Shack. These are basically short-range one- 
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way FM stereo radio systems, designed to pipe 
audio from some source, such as your stereo TV, to 
one or more headsets for private listening. 

Randy and Bill were intrigued about using the 
headset as the RF link on a robot. The transmitting 
side seemed simple enough; just add a resistor 
divider to the serial output from a PC’s COM port 
and run the reduced signal into the audio input of 
the wireless headset transmitter. Whatever serial 
data you sent to the COM port would be transmitted 
as audio tones over the 900 MHz RF link and picked 
up on the headset’s receiver. 

Bill then designed a one-IC level detector and 
squaring circuit to convert the received signal into 
digital levels, for wiring directly into the Serial 
Communication Interface (SCI) of the Miniboard. 
Initial tests looked very good; the 9600 baud data 
stream appeared at the SCI port and was mostly 
accurate. 

But not all of the characters came through 
cleanly. Tests showed that the headset’s amplifier — 
which naturally treated the signal as audio — was 
trying to keep the output 
centered at O volts. Bill's 
circuit would then drop out 
some of the bits, since the 
signal had settled outside 
the detector’s threshold. 

Rather than give up 
on the whole design, the 
two determined by experi- 
mentation that if a data byte 
contained three, four, or five 
one-bits, the byte came 
through intact. Apparently, 
these patterns kept the 
receiver's output signal in a 
suitable range for Bill’s 
detector circuit. Armed with 
this data, they developed a 
table of the 182 different bit 
patterns that could be 
transferred —_ successfully. 
They then built a conversion 
scheme that let them send 
the commands and data 
they needed, using only the permitted characters. 

Further tests showed that the RF link worked 
perfectly at 9600 baud, Randy bought a few more 
headsets, Bill worked up a mechanical mounting 
scheme for the liberated receiver boards, and-the 
RF link was in place. 

Next up, the team needed some type of pulse- 
width modulation (PWM) control for the DC 
gearhead motors they had selected. These were 
prime units, but they were never meant to run on 18 
VDC. And since the event called for both speed and 
control, the motor controller really needed some 
type of feedback for sensing actual speed. But there 
was no physical room left for adding wheel 
encoders and sensors. The designers needed 
another way. 

Bill had been working for some time on just 
such a speed controller, based on an idea he had 
picked up from Lance Keizer, one of the SRS 
regulars. Bill's design uses a 68hc11 A/D port to 
monitor the voltage on a motor’s power leads, 
sensing the back EMF as a measure of the motor’s 
running load. The circuit is quite simple, consisting 
of a few passives, including some diodes to protect 


To 68hcil RxD 


the A/D port from out-of-bounds 
voltages. Coupled with the 
appropriate software, the little 
gearhead motors provided excellent 
performance. Bill’s back-EMF motor 
sensor really deserves more 
attention than what little I’m 
providing here. Look for more info in 
an upcoming article. 

Now Bill turned his attention to 
the mechanics needed to build the 
little robots. Three inches on a side 
doesn’t leave a lot of room for 
hardware and, with Randy’s help, Bill 
put together a robust platform with a 
minimalist design. Two small pieces 
of flat 1/8th-inch aluminum stock 
form the base. The motors, nestled 
side-by-side with the output shafts 
facing opposite directions, are held 
to the base with a thin, sheet steel 
clamp and metal screws. Four posts, 
made of threaded aluminum 
spacers, hold the stack of PCBs tight 
against the top of the insulated 
motor clamp. 

The PCB stack consists of three 
boards. The cut-down Miniboard sits 
at the bottom, and holds the 
68hc811le2 MCU, the motor power 
driver chips, and sundry LEDs for 
status. The middle board contains all 
of Bill’s custom circuitry, including 
wiring for checking the remaining battery voltage. 
At the top sits the cannabalized RF board from the 
FM headset, held into place by short pieces of 
copper wire, acting as guys to nearby 4-40 
hardware at the top of the spacer stacks. 

Randy’s ae prototype had the drive wheels 
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— clockwise from lower left: 


Randy 
trophy), Bill Bailey, and Anne Wright. 


attached directly to the motors, resulting in off- . 


center wheels. The unsymmetrical layout caused 
the robot to lurch sideways when it started up, 
aggravating the control and steering problems. 
While Bill worked on the mechanics, Randy looked 
into getting the wheels back on the frame’s 
centerline where they belonged. 

He ended up building a two-gear Lego drive 
system, using two Lego wheel-and-gear assemblies 
at the center axle. Fastening the Lego drive gear to 
the motor shaft proved difficult, however. Since the 
motor already had a substantial gear reduction built 
in, the resulting torque would pop the wheel off the 
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shaft after just a few starts. Various glues couldn’t 
hold the steel shaft to the wheel, so more drastic 
measures were needed. 

Bill machined a narrow slot down the center of 
a motor shaft, into which he wedged short wire. 
They fitted the wheel onto the shaft and tried again, 
but the _ motor’s 
torque snapped the 
wire. A square metal 
wirewrap pin fared 
better; it bent, but did 
not break. Finally, Bill 
used a small piece of 
hacksaw blade, cut to 
the proper shape. 
Randy fitted a Lego 
wheel onto this shaft 
and key arrangement, 
potting the wheel in 
place with hot glue. 

This mounting 
system has proved re- 
markably robust, and 
the team gets a 
charge out of seeing 
this item in the official 
bill of materials; “one 
hacksaw blade, heavi- 
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ly modified.” 
The robot power 
system proved 


another obstacle. The 
team had considered 
using small NiCd 
batteries for power, 
but abandoned that 
idea based on concerns over charger availability 
and charging time once the contest began. Instead, 
they opted to use a pair of nine-volt alkalines on 
each machine. Unfortunately, the power drain was 
so great that each robot could get only eight 
minutes of running time out of a pair of batteries. 
This didn’t leave much spare time, since each game 
consisted of two five-minute halves and the team 
wouldn’t be able to change batteries during either 
half. They solved the problem by sheer numbers, 
and boarded the flight to Korea with 100 alkaline 
batteries. 

As the deadline raced inward, the group poured 
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more and more energy into the project. The 
programming team, headed by Carl Witty, needed 
to build three suites of software. The 68hc11 code 
didn’t need to do much by most robot standards; 
just basic command parsing and motor control. But 
they only had 2K of code space to work with, and 
translating the incoming characters into the proper 
numbers and letters used up a lot of space. Finally, 
with only bytes to spare, the 68hc11 code was 
ready to lock down. 

The host system, however, was a different 
story. It consisted of two machines, the 68332 
board that ran the vision system and a Pentium PC 
running Linux, used to calculate robot motions and 
direct traffic on the playing surface. The 68332 ran 
a suite of code for translating the color video signal 
into a data stream for use by the Linux box. Most of 
the 68332 code carried over from previous projects, 
but fitting it all together into a cohesive unit still 
took valuable time. 

The Linux code to run the whole soccer team 
required a massive amount of design effort and 
computational capacity. The vision system, 
providing updates at 60 frames per second, pushed 
the original Pentium system to the limits as it tried 
to keep up with a rolling ball, the coordinate 
system, and all the robots running around on the 
field. Shortly before leaving for Korea, the group 
decided that they simply needed more horsepower, 
so they picked up a P6-180 machine. 

And I do mean “shortly.” In fact, the box arrived 
the morning before the group got on the plane for 
Korea. The Linux installation obviously worked, 
given the contest’s outcome, but that was cutting it 
way too close. 

After all this effort under vicious deadline 
pressure, the group was beginning to worry that 
maybe they weren’t going to be able to pull this one 
off. Whereas a few weeks prior they had naively 
determined to grab first prize, the size of the 
competition and the problems they had struggled 
to overcome made them rethink their objectives. 
They freely admit that by the time they boarded the 
plane, their goal was simply “not to embarass 
ourselves.” 


The Big Event 


After arriving in Taejon, Korea, the group went 
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through registration and started to meet some of 
the competition. The MIROSOT contest drew 
several teams from Korea, as well as Singapore, 
Australia, France, Canada, Japan, Spain, 
Switzerland, Taiwan, Brazil, Italy, and Romania. 
Besides the Newton Labs team, the United States 
was represented by teams from The University of 
California (Riverside), The University of Southern 
California, and Carnegie Mellon University. 

Repeated tests in the set-up area showed the 
strength of the group’s design, and they were 
quickly marked as the team to beat. Since they 
officially represented Newton Research Labs, they 
became known throughout the venue as “Newton 
Team.” 

The initial draw for pairings had them set to 
compete on the second day, but officials wanted to 
change that to the first day, to provide a showcase 
round for various government officials. Several of 
the competitors involved protested, and rightly so, 
about the last-minute proposal. The Newton Team 
resolved the matter by offering to hold a 
demonstration match on the first day. This was 
accepted, and the venue prepared for the first look 
at this American entry. 

It was (you've heard this before) not a contest. 
Newton Team took the demo event 12-3, and at 
least one of the goals scored against them was an 
own-goal, when the NT goalie booted the ball into 
its own goal. Still, the crowd applauded wildly at 
each score, and Newton Team got a chance to 
work out a couple of minor bugs before the real 
event began. 

Looking back, one of the bugs was actually 
pretty funny. Both teams were set up for the kickoff 
and the referee blew her whistle to start the match. 
The NT goalie immediately raced the length of the 
pitch, elbowing its way through the crowd of robots, 
to take position at the opposite goal. Somewhere in 
the set-up, someone had not initialized a variable 
properly, and the goalie was determined to guard 
the other goal. At the first stoppage of play, the 
problem was corrected and the goalie took up a 
more orthodox style. 

The demo match was as close as it ever got. 
Newton Team played a total of four matches in the 
single-elimination event, and in those four matches 
gave up just one goal, while scoring anywhere from 
15 to 21 points per game. 

The video tape of that event highlights a 
number of differences between the Newton Team 
robots and those of the other competitors. Tops on 
the list was the vision system frame rate. Every 
team used vision to guide their machines, but only 
the Newton Team was using a 60 Hz update rate; 
most settled for 10 to 15 Hz. This higher rate gave 
the NT machines a decided advantage in speed and 
reaction. Time after time, the opposing robots 
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would either freeze in place at a crucial moment, or 
move in the wrong direction, reacting to a situation 
of an instant before. 

In contrast, the NT robots were never still. 
Jittering around like wind-up toys on Jolt, they 
appeared to hover in place waiting for some cue. 
When the ball rolled free or the alignment was right, 
one of the robots would suddenly shoot off after the 
ball, smacking it with the front end of its frame and 
sending the ball towards the goal. Often, this move 
happened too fast for the opposing goalie, which 
got to the blocking position too late to stop the 
score. 

Many times, the two NT forwards set up a 
passing attack or a simple give-and-go, using either 
a direct pass from player to player or, in one 
instance, a bounce shot of the wall. These would 
often materialize seemingly out of nowhere, At first, 
the ball was enmeshed in a knot of robots, then it 
was rolling down the field with an NT machine in 
pursuit. When a defender moved to intercept, the 
NT robot passed across to its partner, which either 
scored or passed back to end the play. 
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Looking down on a three-inch soccer robot. The 


custom electronics, and the third board is a cut- 


Team played two on one for the final 45 


top board came from a Radio Shack wireless 
headset, the second board holds Bill Bailey's 


down Miniboard. 


And these robots moved faster than | would 
have believed possible. After Newton Team's 
machines scored a goal, the opposing robots were 
set up to deliver a free kick from midfield. This 
meant that the ball would be placed in the center of 
the field, with an opposing robot immediately 
behind the ball and touching it. The NT machines, 
however, had to be set a minimum of six inches 
away. With monotonous regularity, an NT machine 
would streak to the ball and push it away from the 
opponent before that robot had even moved. 

This doesn’t mean the Newton Team design 
worked perfectly; only that the problems remaining 
were far less serious than those facing their 
competitors. For example, the power drain on the 
NT robots was so great that they slowed noticeably 
at the end of each half. In one case, the robots had 
actually dropped to about half speed, and it seemed 
doubtful that they would make it to the half before 
stopping altogether. They did, but it was a near 
thing. 

In another contest, one of the robots developed 
a serious guidance problem that could not be fixed 
before halftime, so Bill Bailey, the head robot 
wrangler, simply turned off the power and left 
the robot sitting on the pitch. Even though it 
did figure in a later defensive play, the Newton 


seconds of that half; the opposing team, 
however, was unable to score. 

This brings up the goalie. Carl’s strategy 
for the goalie couldn’t have been simpler. Just 
stay between the ball, wherever it goes, and the 


CO 


goal. That's all the goalie had to do, and that’s all 
it took to keep the opponents from scoring. 
Doubtless, other teams had the same design, but 
the fast motors and high frame rate of the Newton 
Team’s system meant that the NT goalie actually 
did its job. Other goaltenders would not track the 
ball quickly enough, or would freeze momentarily 
as if trying to understand their instructions. The NT 
attackers were so fast and accurate that the 
slightest hesitation on the part of the defending 
goalie usually resulted in an NT score. 

And the Newton Team robots did a lot of 
scoring. By the final round, played for first place, a 
large trophy, and the generous prize money of US 
$2000.00 the audience was becoming pretty jaded. 
Hopes. for the competitors were dashed almost 
immediately as NT grabbed a couple of quick 
scores on the way to a 20-0 rout. The audience, 
overwhelmingly Korean, still applauded every 
score, but by the second half the applause was 
noticeably restrained. A human team would have 
thrown in the towel early on, but these were robots, 
and the contest ground along to its foregone 
conclusion. 

Part of the MIROSOT event included a published 
paper from each team, describing some aspect of 
their design they felt most important. Accordingly, 
the Newton Team presented a paper entitled, “Use of 
Fast Vision Tracking for Cooperating Robots in the 
MIROSOT.” As | mentioned in my previous column 
on the AAAI event, the Newton Research Labs’ vision 
system, dubbed Cognachrome, is available 
commercially. Stop by the Newton Labs web site at 
www.newtonlabs.com to leaf through the technical 
info. 

When last I talked to the Newton Team, they 
were planning to kick back and relax, to wind down 
from the grueling (and self-inflicted, | might add) 
pace of the past several months. Anne and Randy 
have taken up the Magic game, Bill wants to get 
back to writing software, and Carl has wads of 
Linux systems scattered all through the new house 
on which to work his own magic. But it won't take 
much to get them cranked up again. Randy, in 
particular, is usually just one E-Mail away from 
charging down yet another avenue, and he always 
brings his friends along. So stay tuned; you haven't 
heard the last from these SRS members. NV 
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Media-Tech 


INTERNATIONAL 


Your Source For 
All Your Gable TV 
Accessories! 
And We Mean All! 


DEALERS SPECIAL! 


BUY A 
MILLENIUM = SQ ETC... 


Unassembled « Minimum order 50 


FOR TECHNICAL SUPPORT CALL 


(305) 234-9795 


SAME DAY 
SHIPPING 


90 DAY WARRANTY PARTS AND LABOR 
10 DAY INSPECTION PERIOD 


WE BUY AND SELL 


HEWLETT PACKARD 


200SR, 5 Hz to 600 KHz Oscillator é $100 

3400A, RMS Voltmeter, loHz-!OMHz... Oe Be Nfs) 

415E, SWR Meter r schearsheistene end TO. 

432A, Power Meter Ae tL NEY oe) 

435A/8484A, Power Meter, .... checcstdatsisieeneme 
10 MHz - 18 GHz, -70 to -20 dBm 

SONGA, Signature Analy Zer.......cscorerccersneersnrseerreneressse D4 OO 

5302A, 50 MHz Counter..........000+ Lasetesa etaaisy oat $200 

5303A, 500 MHz Counter............. dstestetisteteseessi SURO 

S303B, 525 MHz Count.....:ccc.sssecesssesvesvsseessertereeeree ODD 

6012A, Autoranging Pwr. Sup.....cc0sreeosee 51100 
0 - 60V, 0 - SOA, 1000 Watt 

GIOZA, Pwr, Sup, O-F OV at O.5A cocci LO 

61 14A, Precision Pwr. Sup., 20V at 2A, 20- AOV at 1A.$550 

6200B (Har), Pwr. Sup., 40V at 0.75A, 20V at 1.5A....$200 

6202B (Har), Pwr. Sup., 0-40V at 0.75A... 

6384A (Har), Pwr. Sup., 4-5.5V at 8A 

6824A, Pwr, Sup /Amplifier......ccerecessscsrssrercessenrseneess $375 
+/- SOV, +/-LA, 20 dB gain, DC-10 KHz 

739AR, Voltmeter Calibrator......... mabyll epev Pia) fe 

8082A, Pulse Gen., 250 MHz... eee 1250 


10833A, 3.3 Ft HPIB Cable.............. errors .- 


MISCELLANEOUS. 


Ailtech 75, Precision Automatic Noise Figure Ind........$750 

Calif. Inst, Invertron 101 TC, Pwr. Source sestessee SOQ 
0-130VAC, 45Hz-SKHz, 350 Watt 

Calif. Inst. Invertron 351TC w/ 850T, Pwr, Source 
0-130VAC, 45Hz-SKHz, 350 Watt 

Calif, Inst, Invertron 351 TC w/ 815T, Pwr. Source 
0-130VAC, 400Hz, 350 Watt 

Cober LMA-}-90, Amplifier, 30 dB, 1 - 2 GHz, 1 W...$700 

David Clark H3313, Headsets (new) w/ mouthcup. $85 

Dranetz 606, Line Alalyzer, rs cover DOLD 

EMI SCR500-10-1110, Pwr, Sup,, 0-SO0V @ HOA $1200 

Fluke 803, Differential Voltmeter... sersseete 2d 

GenRad 219M, Decade Capacitotin...cccsereesereesed 29 


$1700 


$1350 


GenRad 1432C, 3-Decade Resistor, 0-1 1,100 ohms.......$75 
GenRad 1482-H, Standard Inductor, [0 mH., $250 
GenRad 1482-P, Standard Inductor, | Henry $250 
Gigatronics 900/2-8, Sweep/Sig. Gen..... $3500 
2 - 8 GHz, opt 026 GPIB 
Heise 710A, Digital Pressure Gauge, 0 to 30 PSI.........$400 
Heise 711B, Digital Pressure Gauge, 0 to 30 PSL.........$675 
Hickok 539B, Tube Tester... : PLES A EATER 9 |) 
Keithley 617, Programma able E lectrometer. saasascaygulpee TOO 
Manufacturers Calibration, new 6011 Cable, Manual 
Krohn-Hite 3550, Passband Filtef..........cscccssecserncserenee $350 
Lambda LB-723-FMOV, Pwr. Sup, 0-36V at 135A......$925 
Lambda LH122FM, Pwr. Sup., 0-20V at 3.3A... 
Lambda LQ-521, Pwr. Sup., 0-20V at 3.3A 
Tek T922R, IS MHZ O' Scopes ic.scsiciesceessssdsssvecsesseees 
Valhalla 4440, 4-1/2 Digit Voltmeter 
Wavetek 130, 2 MHz Func. Gen. fe 
Wavetek 154, Prog. Waveform Gen., OO1Hz- |0MHz 5) 
Wavetek 2001, Sweep Gen., 1-1400 MHz....0....0.. $750 
Wiltron 560, Network Analyzer, .01 to 18GHz $1500 
560-97N50 SWR Autotester,(2)560-7N50 RF Detectors 


WANTED 


Fluke 5100B Card Extenders, 420323 & 455758 
Hewlett Packard Card Extenders 


Tektronix 7000 Series Plug-In Extenders, 067-0589-00 & 
067-0616-00 


Tektronix TMS500 Series Plug-In Extenders, 067-0645-02 


Test Equipment Catalogs, 1970's and 1980's 


Used Test Equipment 


amy “I 800 "673 61 78 LIMITED WARRANTY 


SORRY...NO FLORIDA SALES 9am - 5 pm 
C.0.D. ~ MONEY ORDER ONLY (Eastern) M-F 


rh TEST EQUIPMENT PLUS 
P, (520) 575-6967, FAX (520) 575-6936 


3331 W. Bright Terrace, Tucson, AZ 85741 


Write in 59 on Reader Service Card. 


TEST EQUIPMENT cont. 


OSCILLOSCOPE MAINFRAME, TEK 5110, 
$79 ppd; TEK 7A26, 200MHz, $85 ppd; KAY 
1520A sweep generator, 50KHz-1200MHz, 
$145 ppd; BALLANTINE 323 True RMS volt- 
meter, $65 ppd; TEK TM501 power module, 
$35 ppd. Morgan Test Equipment Sales, 
PH/Fx 717-842-5590. 


WANTED! TEST equipment. We pay top dol- 
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432- 
3424. 


Glualit 


PORTABLE SCOPES: Tek 222A (10MHz) 
handheld, battery-operated digital storage 
$1,500. Tek 465 (100MHz) $425. Tek 475A 
(250MHz) $650. Tek 475A/DM44 (250MHz, 
multimeter) $735. Tek 466 (100MHz, stor- 
age) $695. All with bright CRTs; excellent 
condition, warranty. Pepper Systems, 214- 
353-0257. 


FEITEK HAS the test equipment you want at 
reasonable prices. We buy, sell, and trade 
HP, Tek, GR, etc. Call or fax Monday thru 
Friday, 9 to 5, 314-423-1770, or write us at 
Box 3423, St. Louis, MO 63143. 


Yes, we can help with all your cable needs 


GUALITY PRICES 
GUALITY SERVICE 
GQUALITY PRODUCTS 


1-800-394-3043 


9am-5pm M-S - Same Day Shipping 
1 FULL YEAR GUARANTEE 


CALL TODAY! .w:: 


DEC EQUIPMENT WANTED!!! We are buy- 
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 


WANTED: WESTERN electric test equip- 
ment. Tube-type only please. Freq. measur- 
ing sets, oscillators, amplifiers, parts, tubes, 
etc. 1-800-251-5454. 


Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING... 


with the AEBS learning. systenv/ 
embedded control system. 
Extensive manuals guide 

you through your 

development project 

All programming 

and hardware details 

explained, Complete 

schematics, Learn to program the 
LCD, keypad digital, analog, and serial 
1/O. for your applications. 


THREE MODELS AVAILABLE. 
Choose from an Intel 8051, 
Intel 8088, or Motorola 68HC11 
hased system. 

All models come with: 


32K Byte ROM, 32K Byte RAM ¢ 2 by 16 Liquid 
Crystal Display * 4 by 5 Keypad * Digital, Analog, and 
Serial 1/O + Interrupts,timers, chip-selects * 26 pin 
expansion connector * Built-in Logic Probe + Power 
Supply (can also be battery operated) * Powerful ROM 
MONITOR to help you program * Connects to your 

PC for programming or data logging (cable included) « 
Assembly BASIC, and C programming(varies with 
model) + Program disks with Cross Assembler and 

many, well documented, program examples * User's 
Manuals: cover all details(over 500 pages) + 

Completely assembled and ready to use * Source code — | 
for all drivers and MONITOR + Optional Text Book | 


Dyes thing you mest From $279 
Money Back Guarantee 
Call for Free Info Pack, or see 
WEB at http://www.aesmicro.com 
714-550-8094, FAX 714-550-9941 


Call 1-800 - 730-3232 


AES 970 W. 17TH STREET, SANTA ANA, CA 92706, USA 
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TEKTRONIX EQUIPMENT: 184 time mark 
generator, $150; 109 pulse generator, $100; 
106 squarewave generator, $200; 130 LC 
meter, $200; 475A, 250MHz scope, $600; 
620 XY display, $250; dual 620 side by side 
tack mount, $500; 634 video display, $250; 
7603 3 slot frame, $250; 7904 500MHz 4 slot 
frame, $500; 7834 400MHz storage frame, 
$500; TM506, $200, TM504, $150; TM503, 
$130; 7623A, 7A26, 7A26, 7B53A, $650; 
7A11, $300; 7A26, $200, 7A19, $150; 7B80, 
$200, 7B92A, $250; C51 camera and back 
for 7000 series scopes, $150; DM501A 4.5 
dig DVM, $200, FG503, $300; R468 100MHz 
dual channel 10MHz dig storage, $600; 
PG501, 50MHz pulse gen., $200; PS501-2, 
$150; PS503A, $200, T922, 15MHz dual 
channel scope, $200; TM515 5 slot frame, 
$250; SG502, $300. A-Comm Electronics 
303-290-8012. 


SPECIAL PURCHASE. Wavetek synthesized 
function generator $475. 2 available. Psitech 
Plus 707-745-4804, Fax 707-747-5277. 


HP 5328A COUNTER/TIMER 10Hz to 
520MHz, large 9-digit LED, solid-state, high- 
Stability OVEN timebase (<5x10-10), time, 
frequency, ratios. Frequency standard out- 
puts of 1MHz and 10MHz. (Sale price this 
month only) $525. [With DVM (for reading 
trigger levels) er Gary N6ZD, 408-385- 
0301 VISA/MC 


HP 1710B 200MHz oscilloscope with probes 
$495. TEK PG502 250MHz pulse generator 
$190. Lambda LPD 421A 0-20V, 0-1.7A dual 
lab power supply $190. All in excellent cond. 
For more great deals on used working test 
equipment visit our Web site at 
http://www.odulo.com/corp/equiptek or call 
415-244-9438. 


DIRECTIONAL COUPLER, KDI, 1MHz- 
1000MHz, 10dB, BNC, $29 ppd; HP 332A 
distortion analyzer, $85 ppd; PD 6050A, 0-60 
VDC, $79 ppd. Morgan Test Equipment 
Sales, Equipment Division. Ph/Fx 717-842- 
5590. 


AFFORDABLE HP power sensor repair! 
Most 8481As repaired for $230 or less. We 
also handle 478As and many others. Call or 
fax for more information. Willamette RF, Inc., 
541-754-7226, FAX 541-753-4629. 


AMAZING ELECTRONIC & SCIENTIFIC DEVICES 


250KV Tesla Coil 
10-14" of Explosive 
Bolts of Lightning! 
* Transmit Wireless Energy 


battery operated. 

Produces an intense 

burst of light capable of buming holes. 
LAGUN2 PANS ...ssssvssserseeerssesesesseees «$20.00 
LAGUN2K Kit/ Plans......... Price on Req 


Visible Beam Gas Lasers 
Millions degree temp equiv. Illuminates low 
level clouds 
* Light Shows 
* Window Listener 
* Optical Projects 


* lon Motors 


* Anti-Gravity 
* Strange and bizarre 
pyrotechnical effects 
* Many other experiments shown in detail 


Anti-Gravity, Rail & C 


ATTENTION: gis pogo & Researc 
| Guns, Mass Wa 
Levitation Research, Exploding Water, iis Drives 
Lattice Snapping, EMP etc. Loss-less Energy Charger w= 
with triggered spark switch. * Adjustable 500 to 3KV out 
* Charges up to 25KJ * Programmable Output ag 


HEPIK Kit/Plans with 500J...... $399.50 
HEP10 Lab Assembled - to your spec's. 


Write, call or fax for price & delivery 


Solid State 
Tesla Coil 


* Generate fiery electrical 
plasma discharge 

* Powers light and 
ones without contact 


* Experiment with electrical and mechanical 
TCLSK KilPlans 12VDC vecssnn - $49.50 


Electronic 
Hynotizer 


Control their minds! Programmable 
audible and visual stimuli induces hypnotic 


* Handheld * Battery Operated 

* Labelled as DANGEROUS Product 
Experiment now before it is classified as a 
firearm! EGUN1 Plans 


. $8.00 


We can design and build 
high voltage systems 
- fo your spec's! 
Call or fax us with your requirements! 


Parabolic Mic/|Phasor Sonic Blast Pistol 


can hear a 


Rids areas of unwanted pests, 
Trains and conditions wild and 

domestic animals. Great for 
bams, attics, cellars, gardens. 
PPPIK Kit/Plans....... $39.50 


* Optional Wireless Retrofit transmits 


red sounds to an FM radio. 


* High Quality IR Night Vision 
Scope with IR illuminator. 
$D10 Ready to Use 


Easy tunable over FM rao. Never needs 
ery! FDROPIN 


Laser 
Aim at window and listen to sounds from 


reflected CAUTION - Not for Hoga 
use. L 


LWB3K KiPlan (teq's vid tripod) .... ius 30 
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KIVPIANS ....eseee$ 19.95 


Dept NV-7, Box 716, Amherst, NH 03031 


eciritien Ps 


Make hand and shock als, shock wands 


24 800-221-1705 Phone 


irders Only Please! 


CATALOG! 
MITED Tone: 603-873-4730 FAX: 603-672-5406 800-221-1705 


MC, VISA, COD, Checks accepted Please add $5.00 S & H 


Write in 148 on Reader Service Card. 


TEK 7603A $200. HP plotter 7475A HP-IB 
$200, HP 5381A frequency counter $25. Tek 
Z plug $20. HP 1610A, 1610B logic state 
analyzer $50. Tek 7704 oscilloscope, 7A18N, 
7A26, 7B53A $200, HP 432A power meter 
$60. HP 350B attenuator set $50, HP 34702A 
multimeter $40, Fluke 1953AE counter timer 
$100. Tek 7B71 $50. Tek P6452, P6455 data 
acquisition $25. General Radio 1432-K 
decade resistor $40. Fluke 2204A scanner 
$50. Data precision 1350 $25. Sainclair multi- 
meter $40. Simpson multimeter 461 $40. Call 
714-827-7345. 


10TH ANNIVERSARY SALE! HP 3488A 
switch/control unit $925. HP 59306A relay 
actuator (6-SPDT, HP-IB and lighted push- 
button) $260. HP 59307A dual VHF switch 
(2-SP4T, HP-IB and lighted pushbutton) 
$230. HP 59401A HP-IB bus analyzer $350. 
Stanford Research SR 510 lock-in amplifier 
$1,750. HP 4274A LCR meter (5-1/2 digit, 
100Hz-100KHz) $3,800. HP 3314A .001Hz- 
20MHz function generator, lin/log sweep, etc. 
$2,800. HP 8015A 50MHz pulse generator 
$375. HP 8016A ECL/TTL word generator 
$295. HP 8161A/020 100MHz programmable 
precision dual channel pulse generator 
$3,300. HP 8175A/002, 005 50MHz 
digital/analog signal generator: TTL/CMOS 
pods, dual arbitrary waveform channels 
$3,300. HP 5334A 100MHz auto rise/fall 
time, etc. counter $850. HP 5345A 500MHz 
counter with HP-IB $725. HP 5370A 100MHz 
time interval counter (oven time base) 
$1,600. Fluke 720A, 721A, 750A, 845AR DC 
voltage calibration system components 
$2,500. Fluke 540B transfer standard $800. 
HP 7580B drafting plotter (sizes A-D) $1,300. 
HP 7586B (sizes A-E) $1,850. HP 7595A 
DraftMaster | (sizes A-E) $2,000. HP 7475A 
$220. HP 7090A measuring plotter $2,100. 
Excellent condition! All with warranty. Pepper 
Systems, 214-353-0257. 


HP 204C OSCILLATOR 5Hz to 1.2MHz, .1% 
distortion, leveled (flat) 5V out. Sale: two for 
$225, one $125. Gary N6ZD, 408-385-0301 
VISA/MC. 


TEST EQUIPMENT SALE: The following 
equipment is offered at $250 each PPD 
CONUS. All items include manual, acces- 
sories and have been lab tested. DATA 
Precision 3500 5-1/2 digit DVM, GR 1236 IF 
Amplifier, GR 1531AB Strobotac, ENI 300L 
Amplifier, FLUKE 1953A Frequency Counter, 
HP 432A Power Meter plus cable, HP 435A 
Power Meter plus cable, HP 428B Milli- 
ammeter w/probe, HP 400F AC Voltmeter, 
HP 400FL AC Voltmeter, HP 182C 
Oscilloscope Mainframe, HP 652A Test 
Oscillator, HP608E signal Generator, HP 
606A Signal Generator, HUNTRON TRACK- 
ER 1005B-S1, KROHN-HITE 4100 
Pushbutton Oscillator, TEKTRONIX 7603 
Mainframe, TEKTRONIX 575 Curve Tracer, 
WAVETEK 154 Function Generator. Call/Fax/ 
E-Mail Brian at Kentronix 908-681-3229, 908- 
681-3312 Fax, brian@kentronix. com E-Mail, 
PO Box 2444, Farmingdale, NJ 07727. 


FLUKE 5200A AC voltage standard $1,400, 
Fluke 5215A power amplifier $1,100; Fluke 
332D DC voltage standard $500; Fluke 
3330B DC voltage, current standard $200; 
HP 432A power meter $150; HP 3478A 5-1/2 
digit multimeter $500; HP 5005A signature 
multimeter $250; HP 1741A 100MHz storage 
oscilloscope $400; Tektronix R7903 500MHz 
oscilloscope $300; HP 5335A universal/sta- 
tistical counter $900; HP 3400A RMS volt- 
meter $110; Tenney BTRC temperature/ 
humidity chamber $5,500. Credit cards 
accepted. Call or fax to request list of other 
equipment. Phone: 908-722-6157, Fax: 908- 
722-6391. 


FACTORY NEW Wavetek RF portable power 
meter, complete system, 1990 price $2,860. 
Our price $575. 4 units available. Psitech 
Plus 707-745-4804, Fax 707-747-5277. 


SCOPEBOOSTER KITS close out. Nov. ’96 
issue, $39.95, S&H $4.50. Technology 
Systems, PO Box 1401, Torrington, CT 
06790-1401. 


MANTA ~\ 
UME TRACKER 

Each OWIKIT also incorporates the 
basic principles of robotic 
experiments, sensing and locomotion, 
guaranteeing an exciting, hands-on 
adventure of knowledge and fun! 


But remember! OWI is the recognized 
founder and leader in Educational 
Robot Kits. 


OWL “Next Generation” 
of affordable, rugged Robot 
Kits challenge the enthusiast to 
solder circuit boards and 
mechanically assemble. 


Visit our homepage 
@ http://www.owirobot.com § ACCEPT NO IMITATIONS. 


Hyper Peppy MY-969 Sound / Touch Sensor 
SELECTABLE GEAR BOX OWI-GB25 6 Gear Ratios 

ELECTROMAGNETIC TRAIN OWI-553 Basic Electronics (lid. Qty.) $10.00 
SCARGO OWF-936K Sound Sensor 47 Py. Book $ 29.95 
WAO II OWF-961K Programmable - Graphic 59Pg. Book $69.95 
SPIDER OWF-962K Infrared Sensor 49 Pg. Book $49.95 
LINE TRACKER OWF-963K Infrared Sensor 48 Pg. Book $49.95 
MANTA OWF-966K Sound /Touch Sensor 44 Py. Book $29.95 
MOON WALKER OWF-989K Solar Sensor 10 Pg. Book $34.95 


ELEKIT 
1160 Mahalo Place, Suite B 


Rancho Dominguez, CA 90220-5443 


(310) 638-7970 
Fax: (310) 638-8347 


Order M - F: 8a.m. - 4p.m. PST 


46 Pg. Book $24.95 
(ltd, Qty.) $10.00 


Digital Storage 


Oscilloscopes 


From $189? 
ATC modules connect to your PC printer port and 
transform it into a full-function DSO, spectrum analyzer, 
logger, & DVM. Units DC to 25MHz 


Captured 
Waveforms 
Pico Tech 
ADC-200 in 
Windows 


O-Scope II 
in DOS 


ATC proudly announces the addition of Pico 
Technology Ltd. products to our product line. 
Pico is based in Britain and offers a variety of 
data logging and virtual instrument modules. 
O-Scope Ip (ST 50KHz)..............$189 
O-Scope Il (DT 500KHz).............$349 
ADC-100 (DT 12bit 50KHz) 


ADC-200/20 (DT 10MHz)............. $699 
ADC-200/50 (DT 25MHz).............$925 
Loggers 1-22 oh. (8-16 bit) from $99 


800-980-9806 
Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 
Fax: 713-777-4746 Technical; 713-777-0401 


BBS: 713-777-4753 emall: ate@accesscomm.net 
http://www.ateweb.com 


Write In 112 on Reader Service Card. 


SALE: HEWLETT Packard 3400A True 
RMS voltmeter $85, quantity discounts. 
BOONTON FF millivoltmeter 92A $125; 92B 
$225; 92C $300; 93AD True RMS voltmeter 
$375. Probes available. GERTSCH phase 
angle voltmeter $65; Hewlett Packard 8614A, 
-5-2.4 GHz $200; HP 8616A, 1.8-4.5 GHz 
$175. TTI LED display SEND/REC test sets 
models 1120 $250, 1122 $200 mint. Polarad 
signal generators model 1106EN w/1020T 
1.8-4.4 GHz complete with acc and manual 
$165. Model 107E-FT 3.7-8.4 GHz $150. 
Mod. 107E-FWTJ $275. Hewlett Packard 
86242A, 5.5-9.0 GHz RF plug-in $325; 
86260A 12.4-18 GHz $375, 5257A .5-18 GHz 
transfer oscillator $250; 6406A comb. gener- 
ator $275. Interface Technology RS-648 
timing simulator & word generator complete 
with all manuals $150. Without manuals 
$100. Quantech transistor noise meter Model 
310 $85. Psitech Plus 707-745-4804 request 
bi-monthly fax listings, Fax 707-747-5277. 


10TH ANNIVERSARY SALE! RF EQUIP- 
MENT: HP 8761B coaxial switch (18GHz, 
SMA) $90. HP 33300D (70dB), 33304D 
(11dB), 33305D (110dB) latching step atten- 
uators (18GHz, 2W, SMA) $190, 225, 265. 
HP 5342A/001 counter (18GHz, oven option) 
$2,000. HP 11869A adapter for 8350B $350. 
HP 436A, 8481A power meter, sensor 
$1,650. HP 86290B, 8620C sweep oscillator 
(2-18 GHz) $2,200. Excellent condition, with 
warranty. Pepper Systems, 214-353-0257. 


LOGIC ANALYZERS Hewlett Packard 
8407A & 8412A phase magnitude display 
w/11655A impedance probe $750; network 
analyzer systems. HP 8410B/8412A/8413A/ 
8414A $950. Tektronix 308 complete analyz- 
er system $450. Hewlett Packard 1600A 
$200. Hewlett Packard channel pulse 1GHz 
single channel. Psitech Plus 707-745-4804, 
Fax 707-747-5277. 


WANTED: MEASURING & Test equipment, 
microwave components, RF connectors, etc. 
Top price paid! Write or FAX you list to: 
Steigerwald GmbH, Ungererstrasse 180, D- 
80805 Munich, Germany. FAX 011-49-8441- 
804881. 


USED TEST EQUIPMENT. HP, TEKTRON- 
ICS, FLUKE. WHOLESALE PRICES. CALL 
TO RECEIVE LIST BY FAX OR MAIL. TJ’S 
WHOLESALE SURPLUS. 904-897-6482. 


EQUIPMENT MANUALS we have 1000's of 
service and operators manuals for all types of 
test and measurement equipment from 1950 
to present. All test equipment manufacturers 
are represented. Call, write, or fax your want 
list. Please include mfg.’s manual P/N unit 
serial numbers if known. Manuals Plus, Box 
549, TAD #601, Tooele, UT 84074. 801-882- 
7188, FAX 801-882-7195. 


FOR SALE: HP 5326A 50MHz 
timer/counter/voitmeter $285. Hugh M. 
Adams, 1011D Hondo Ave., Ft. Walton 
Beach, FL 32547. 904-864-2414. 


HP 204B $100; HP 204C, $150; HP 209A, 
$200; HP 651A, $200; HP 651B, $200; HP 
652A, $200; HP 653A, $250; HP 654A, $250. 
Plotters: HP 7475A six-pen RS 232, $150; 
HP 7475A HPIB, $250; HP 7470A, RS232, 
$150; HP 7035B, XY $200; HP 7044A, $400; 
HP 7045A, $400; HP 7046B, XYY, $600; HP 
7550A graphics plotter, $500; HP 7562A log 
converter, $200; HP 7560A, $150; HP 1725A, 
275MHz scope and DVM, $500; HP 1741A 
100MHz storage scope, $400; HP 302A wave 
ana., $250. A-Comm Electronics, 303-290- 
8012. 


SPECTRUM ANALYZERS: HP 8555A, 
8552B, 141T (.01-18 GHz) $1,600. Tek 
7L5/L3, 20Hz-5MHz $1,400; with tracking 
generator $1,900. HP 3580A 5Hz-50KHz, 
1Hz RBW, adaptive sweep, tracking genera- 
tor: $790 (mech), $1,250 (LED). Excellent 
condition, warranty. Pepper Systems, 214- 
353-0257. 


WANT TO BUY HEWLETT-PACKARD and 
TEKTRONIX TEST EQUIPMENT. WILL PAY 
TOP DOLLAR. For used late model test 
instruments, call Dennis @ 408-749-9805, 
Fax 408-749-9806 http://www.gpte.com 


HP 8640B signal generator .5 to 512MHz opt 


323 still under calibration, $395. 805-542- 
9574 leave mess. 


Shipping UPS $7.50 grnd, $11.50 (2 day) 


LOGIC ANALYZERS: Fiuke 9010 $490 
(includes docs and fancy case), pods $90; 
Tek 1230 $590, pods $145; Global 
Specialties LTC-2 $79. Synergetics Surplus, 
3860 West First Street, Box 809, Thatcher, 
AZ 85552. 520-428-4073. synergetics @tina 
ja.com VISA/MC. 


ator, AM, FM, CW, & DC (for +500KHz 
sweep), 1 to 512MHz, +13 to -137 DBM, six 
digits, .001% stability. $745 (this month only). 
Gary N6ZD, 408-385-0301 VISA/MC. 


SELL: TEKTRONIX PG508 generator, $400; 
Tek P6046 differential probes $250 ea.; HP 
1335A XY display scopes $250 ea.; Cohorent 
Tropel 100 HeNe, laser, $200; Fluke 5205A 
amplifier, $1,000; chart recorders, HP 7155B, 
$300; HP 7100BM, $300; Brush Gould 222, 
$400; HP 740A voltage std., $200; Cushman 
CE-70 frequency selective level meter, $300; 
HP 8405A vector voltmeter, $500; Leitz 
Wetzlar microscope illuminator, $200; 
Tektronix 2215 scope, ; GR1001A signal 

enerator, $200; GR1234 VSWR meter, 

150; HP 250B RX meter, $300; HP 3586B 
selective level meter, $800; Tektronix 335 
portable scope, $400. A-Comm Electronics, 
303-290-8012 fax 303-290-8133. E-Mail: 
ACOMM @worldnet.att.net 


TEKTRONIX: FG 504 40MHz function gener- 
ator $725. A6302 & AM 503 current probe & 
amplifier $850. P6201 900MHz active probe 
$325. AM 502, 7A22 high-sensitivity differen- 
tial amplifiers $375, $350. TR 503 tracking 

enerator $875. 7D20 digital storage plug-in 
$700. 390AD digitizer $495. 5D10 waveform 
digitizer with readout $295. 520A NTSC vec- 
torscope $1,150. Excellent condition, warran- 
ty. Pepper Systems, 214-353-0257. 
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OSCILLOSCOPES & ACCESSORIES 


TO 100 MHz 
TEK 2336YA 100 MHz Dual Trace Oscilloscope ........... 
TEK 7A18 75 MHz Dual Trace Amplifier ........-0. 
TEK 7A22 1 MHz High CMRR Differential Amplifier 


TEK 7B53A 100 MHz Dual Time Base ............ ci .. $175.00 
TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series ............... $375.00 
ABOVE 100 MHz 

TEK 475A 250 MHz Dual Trace Oscilloscope ... ii eens 
TEK 7104 1 GHz Oscilloscope, with 7A29, 7A29-04, 7810, 7Bi5 .. 


TEK 7844 400 MHz Dual Beam Oscilloscope frame ... 
TEK 7844. 400 MHz Dual Beam Oscilloscope 
with 7A24,7A26,7B80,7885 
TEK 7854 400 MHz Waveform Processing Oscilloscope frame ........ $1,250.00 
TEK 7904A 500 MHz System, with 7A24, 7A26, 7B922 ........ m4 
TEK 7904A 500 MHz System, with 7A24, 7A26, 7B80, 7B85 i 
TEK 7A13 105 MHz Differential Comparator ....... .. $300.00 
TEK 7A16A 225 MHz Single Trace Amplifier ... 
TEK 7A19 600 MHz Single Trace Amplifier ... ; 
TEK TA18:0pt4 600 Miz Single Trace Ample, variable delay ine . 
TEK 7A24 400 MHz Dual Trace Amplifier ... 
TEK 7A26 200 MHz Oual Trace Amplifier . 
TEK 7A29 1 GHz Single Trace Amplifier " 
TEK 7A29-opt.04 1 GHz Single Trace Amplifier, variable delay line 
TEK 7815 1 GHz Delaying Time Base 
TEK 7880 400 MHz Delayed Time Base ..... 
TEK 7B85 400 MHz Delta Delaying Time Base 
STORAGE 
w/TA24,7A26,7B80,7B85 
TEK SC503 10 MHz Dual Trace ..........sescscsssesssseeenssecserssssenrnentsecesentsnsses 
Storage Oscilloscope, TM500 series 
SAMPLING 
TEK R7909/7S11/7T11/S4 12 GHz 


Sampling Oscilloscope System 
TEK S-4 14 GHz Sampling Head .....cccccscscscsssssscssssssssssssecsesssesescesevesiin $300.00 
PROBES 
TEK 1101 Accessory Power Supply, for FET probes ..........0....ccccses $250.00 


TEK P6046 100 MHz Differential Probe 

TEK P6101A 34 MHz 1X Modular Probe, 2m length *NEW’" .. 

TEK P6108A 100 MHz 10X Modular Probe, 2m length "NEW" .. 

TEK P6201 900 MHz 1X/10X/100X FET Probe....... 

TEK P6202A 500 MHz 10X FET Probe .................-. 

TEK P6203 10X 1 GHz Active Probe, for 11000 series ... 

TEK P6701-opt.02 O/E Converter, 
450-1050 nm/0-1 mW: DC-700 MHz, ST conn. 

CALIBRATION 

TEK CG5001-opt.01/TM5006 Programmable ..............:-ceee ee $7,000.00 
Oscilloscope Calibrator, with power module , 

TEK CG551AP/TMSO06A Oscilloscope Calibrator, .........-..c.c0... $3,500.00 
with pulse head & power module 


WAVEFORM GENERATORS 


FUNCTION 

HP 3310A 5 MHz Function Generator 

HP 3310B 5 MHz Function Generator, 
monocycile & var.phase trigger 

HP 3312A 13 MHz Function Generator, sweep, AM, FM .... 

TEK DD501 Digital Delay & Burst Gen., ...... 
for function & pulse gen's 

TEK FG501 1 MHz Function Generator, TM500 series 

TEK FGS502 11 MHz Function Generator, TMS00 series 

TEK FGS503 3 MHz Function Generator, TM500 series .. 

TEK FG504 40 MHz Function Generator, TM500 series 

TEK RG501 Ramp Generator, TM500 series ..........-.... 

WAVETEK 23 12 MHz Synthesized Function Generator 

PULSE 

HP 214B 10 MHz Pulse Generator, ...........cccsisssesceesrereseseerssenenes 
50 V/50 Ohms, auto duty cycle 

HP 214B-001 10 MHz Pulse Generale, ..........:.:<scsesccsssrercrnscrereneces 
50 V/50 ohms, counted burst opt 

HP 8005B 20 MHz Dual Output Pulse Generator 

HP 8007B 100 MHz Pulse Generator .. 

HP 8013B 50 MHz Dual Output Pulse Generator, '3.5nS fixed Tr. 

HP 8015A 50 MHz Dual Output Pulse Generator ....... 

HP 8080A/81A/82A/83A 300 MHz Word Generator ........ 

HP 8080A/91A/92A/93A 1 GHz Single Channe! Pulse Generator . 

HP 8080A/91A/93A 1 GHz Clock Generator............... 

HP 8082A 250 MHz Dual Output Pulse Generator ..... 

PHILIPS PM57858 125 MHz Dual Output Pulse Gen., .. 
burst mode, 1 nS Tr 

TEK PG501 50 MHz Pulse Generator, TM500 series . 

TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series .. 

PROGRAMMABLE 

HP 3314A Multi-Waveform Generator, 0.0.0... csessencneercneensercenare 
0.001 Hz-19.99 MHz, HPIB 
1 uHz-21 MHz, 40V out 1 uHz-1 MHz 

HP 8160A 50 MHz Programmable Pulse Generator, HPIB .............. $2,500.00 

HP 8165A-002,003 Prog. Signal Source, .. shes RS . $2,000.00 

1 mHz-50 MHz, log sweep, rear out 


WE BUY AND SELL 


Inquiries 303-438-9662 


* Fax 303-438-9685 


Orders only 800-538-1493 


530 Compton St., Unit 


TEK AWG5102 Arb. Waveform Gen, ......ccecencevsecerereevereeneeeseenerennens $1,400.00 
20 MS/s,12 bits, SOppm synthesis <1MHz 

TEK AWG5105 Arbitrary Waveform Generalor, ...........s:ccsversseenesens $1,700.00 
50 MS/s, 12 bits 

TEK AWG5105-0pt.02 Arbitrary Wavetorm ..........-.scpeserssnsnssetoonsents 
Generator, dual channel option 

TEK FG5010 Programmable 20 MHz Function ........c:sscvesesesssseseeses $1,200.00 
Generator, TM5000 series 

TEK PFG5505 Programmable 
12 MHz Pulse/Function Generator 

WAVETEK 288 20 MHz Synthesized Function Generator, GPIB ...... $1,500.00 


VOLTAGE & CURRENT 


VOLTMETERS 

HP 3456A 6-1/2 Digit Voltmeter cesses $850.00 

KEITHLEY 181 6-1/2 digit Nanovoltmeter, . . $1,500.00 
10 nV sensitivity, GPIB 

SOLARTRON 7081 8-1/2 digit Voltmeter 


; w- $3,900.00 
SOLARTRON 7150 5-1/2 digit Multimeter, GPIB ... «ve $450.00 
CALIBRATION 
FLUKE 332B/AF DC Voltage Callibralr, «0.0... sscserssseonsesnanneseses 
0-1111V, 0-50 mA, 7 decades 
FLUKE 343A DC Vollage Calibrator, 0.0... csscscsescsseseseenesennsneersneene 
0-1100V, 7 decades, 20 ppm acc. 
FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 mA . 
FLUKE 515A Portable Calibrator, 
DC/AC/Ohms, line & battery power 
FLUKE 5220A Transconductance Amplifier, OC-5 kHz, 0-20 A ........ $3,750.00 
FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade .. 


FLUKE 731B OC Reference Standard.......... «$400.00 

FLUKE AS5S5-series AC Thermal Converters .............cecsssnesronsresnennnnens $300.00 

VOLTAGE SOURCES 

HP 11049A AC Thermal Converter, 3 V, 20 Hz-100 MHZ ..............:.. $175.00 

VALHALLA 2703 AC VoitStd., $2,500.00 
0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz 

HP 6114A Precision Dual RAMg@ ooo... cee cscc ces cseesnesneenneseesseeneeee $875.00 
Power Supply, 20V2A/40V1A 

HP 6115A Precision Dual Range .............0.cccccccsceeesteeeceveneetsececseenseenees $875.00 
Power Supply, SOV 0.8A / 100V 0.4A 

CURRENT METERS & SOURCES 

DRANETZ 656A /(3)TR2019A Current Demand ........ccsecceee $5,000.00 


Analyzer, w/(3) current probes 300A max. 
HP 6177C DC Current Source, to 50V, 500mA 
HP 6181C DC Current Source, to 100 V, 250 mA . 
HP 6186C DC Current Source, to 300V, 100mA... 
KEITHLEY 414A Picoammeter, 0.1 nA-10 mA . 


KEITHLEY 486 Picoammeter 
KEITHLEY 614 Electrometer . $1,000.00 
KEITHLEY 642 Electrometer ..... 


LEEDS & NORTHRUP 4360 Precision 
Current Shunts, 15-500 Amp 

TEK CT-5 -opt.05 High Current Transformer ...........<.ccccescesestenesrneenn sien $500.00 
for P6021/A6302, to 1000A 

VALHALLA 2301 Programmable Single Phase Power chai 98 “6335 $1,250.00 

VALHALLA 2575A AC/DC Active Current .. cove $1,000.00 
Shunt, 20 mA-100 A, OC-10 kHz 


IMPEDANCE & COMPONENT TEST 


L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH 
E.S.|, 296V 4-1/2 Digit LCR Bridge, 120 Hz & 1 kHz ... 
HP 4261A 3-1/2 digit LCR Meter, 120 Hz/1 kHz ... 
HP 4262A-101 4-1/2 digit LCR Meter, .............. 
120 H2/1 kH2/10 kHz, HPIB 
STANDARDS 
E.S.1. RS-925 9-Decade Resistor, 0.01 ohm-1.2 Megohin ..........:0:0 
E.S.1.SR1010 Resistance Transfer Standards, 1 ohm-100 hess a 
E.S.1. SR1050-10M Resistance Transfer .. 
Standard, 10 Megohms/step 
FLUKE 5450A Programmable Resistance Standard, 2 & 4 wire ...... 
GR 1403-SERIES Standard Air Capacitors, 0.1% accuracy........ 
GR 1406 Standard Air Capacitors, GR900 connector, 0.1% acc. 
GR 1409-SERIES Standard Mica Capacitors, 0.05% accuracy . 
GR 1412-BC Decade Capacitor, 50 pF - 1.11115 UF «00.0.0... 
GR 1432-N 5-Decade Resistor, to 11,111 ohms, 0.1 ohm res. i 
GR 1432-U 4-Decade Resistor, 0-111.10 OMMS, .........6.cccccccetcreeeee 
0.01 ohm resolution 
GR 1433-J 4-Decade Resistor, ..........ccecccssseeessversesssvsseeneenseessestseseee 
0-1,110 ohms, 1 ohm resolution 
GR 143+-L 4-Decade Resistor, 0-11,110 OMS, .......ccccccesccsseenene 
10 ohm resolution 
GR 1433-N 5-Decade Resistor, 0-11,111 ohms, 0.1 ohm resolution .... 
GR 1433-Q 4-Decade ReSiStOr, o...0....c.cccucserssesseesesranessueveneensntsanneneannen 
0-1,111,000 ohm, 100 ohm resolution 
GR°1433-U 4-Decade Resistor, 0-111,0 OFS, o.oo. occcscesessesesenensees 
0.01 ohm resolution 
GR 1433-W 6-Decade ReSistor, 2.0.0... c.csscsessssersserssrsesnecontene ravages nenens 
0-11,111.1 ohms, 0.01 ohm resolution 
GR 1433-X 6-Decade Resistor, to 111,111.0 ohms, 0.1 ohm res. ........ 
GR 1434-G 7-Decade Resistor, 0-1,111,111.0 ohms, 0.1 ohm res. ...... 
VALHALLA 2724A Programmable Resistance ....0..........cccenenenies 
Standard, 0-11 Gigaohms, GPIB 


*C, Broomfield, Colorado 80020 


Hi & LO RESISTANCE 

HP.4329A High Resistance Meter, ......0i.......c000s00. wu. $1,350.00 
5E5-2E 16 Ohms, 10-1000 V test 

VALHALLA 4150-ATC 4-1/2 digit Ohmmeter, ........ccccccccceseees $1,000.00 
20 milliohms-2 kilohms, 4-wire 

CURVE TRACERS 

TEK 576 Curve Tracer, with standard test fixture .. ... $2,350.00 

TEK 577D1/177 Storage Curve Tracer, with standard test fixture . ieay $2,250.00 

TDR. 

TEK 1502B-03,07 T.DLR., 0-2000 feet, oo... cccccccceccccceesesecseceseeeseesees 
chart recorder & battery options 

TEK 1503-opt.04 Time Domain Reflectometerr, ............0..cc..sscsesseeees 
0-50,000 feet,chart recorder 


POWER SUPPLIES 


SINGLE OUTPUT 
HP 6200B Dual Range Power Supply, ............c0scssersseenesesesseeses 
20V 1.5A/40V0.75ACV/CC 
HP 6201B 20 V at 1.5A CV/CC Power Supply ..........0.:cccccserenee 
HP 6206B Dual Range 0-60 V 0.5 A/ 0-30 V 1 A CV/CL Supply . 
HP 6207B 160:V at 200 mA CV/CC Power Supply .... 
HP 6209B 320 V at 100 mA CV/CC Power Supply 
HP 6260B-027 10V at 100A CV/CC Power Supply 
HP 6261B-027 20 V at 50 A CV/CC Power Supply 
HP 62638 20 V at 10 A CV/CC Power Supply... 
HP 6266B 40 V at 5 A CV/CC Power Supply ..... 
HP.6267B 40 V al 10 A CV/CC Power Supply ... 
HP 6268B-027 40 V at 30 A CV/CC Power Supply 
HP 6299A 100 V al 750 mA CV/CC Power Supply 
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply ...... 
HP/HARRISON 64438 120 V at 2.5 A CV/CC Power Supply ... 
LAMBDA LES-EE-03-OV 36 V at 14.5 A CVICC ... 
Power Supply, LED metered 


$4,750.00 
$1,600.00 


SORENSON DCR 110-45T 110 V al 45 A CV/CC Power Supply .... $2,200.00 

SORENSON DCR 300-6B 300 V at 6 A CVICC ..-.ccsccccsscsnssoesncnceetessins $950.00 
Power Supply, 120 VAC 30 A line 

SORENSON DCR 300-8A 300 V at 8 A CVICC ......c.ccsecrssrsenreoesseeee $950.00 


Power Supply, 208/230 VAC line 
SORENSON SRL 20-12 20 V at 12 ACVICC ...... 
Power Supply, low noise 


SORENSON SRL 60-8 60 V at 8 A CV/CC Power oo.ec ccc ceescceeccsee tenes $950.00 
Supply, low noise 

TEK PS501-1 Power Supply, 0-20 V, 2 MV reS., ....ecccesccsssessecseeseeacsens $175.00 
400 mA, TM500 series 

MULTIPLE OUTPUT 


HP 6227B Dual 25 V at 2 A CV/CC Power Supply, tracking . 
HP 6253A Dual Output 20 V 3 A CV/CC Power Supply... 
HP 6255A Dual Output 40 V 1.5 A CV/CC Power Supply . $ 
TEK PS5010 Programmable Triple Power Supply, TM5000 series ....... $800.00 
MISCELLANEOUS 

HP 59501A HPIB Isolated DAC/Power Supply Programmer .... 
HP 6824A Bipolar Power Supply/Amplifier, to 50 V, 1 A........ 
HP 6827A Bipolar Power Supply/Ampiifier, to 100 V, 500 mA... 


KEPCO BOP 100-4M Bipolar ..... $1,000.00 
Supply / Amplifier, 0-100 V, 0-4 
TRANSISTOR DEVICES DAL=50-15-100 s.scccssscsssssssessssersesetnssceneeee $200.00 


Programmable Load, 0-50 V, 0-15 A, 100 Watts max. 


TIME & FREQUENCY 


UNIVERSAL COUNTERS 

HP 5315A-001 100 MH2Z/100 1S oo... cc cccccccescseee eee 
Universal Counter, TCXO reference 

HP 5315A-001,003 100 MHz/100 nS Universal 
Counter, TCXO, 1 GHz C-channel 

HP 5316A 100 MHz/100 nS Universal Counter, HPIB .. 

HP 5316A-003,006 100 MHz/100 nS Counter, 
1 GHz C-ch., offset/normalize 

HP 5334A 100 MHz Universal Counter, HPIB .......... 

HP 5335A 200 MHz Universal / Statistical Counter .. 

HP E1420A-010,030 VXI card 200 MHz/ 2 nS 

Univ, Counter, TCXO& 2.5 GHz C-ch 

PHILIPS PM6654/056 120 MHz/ 2 nS .. salsa Saeopsbesiavitcte toeb 
Programmable High Res. Counter, OCXO, GPIB 

RACAL-DANA 1992-04,55 100 MH2/1 9S oo.....cccccccecesssescsveveeventerentnenes $850.00 
Univ. Counter, 1.3 GHz C-channel,OCXO,GPIB 

TEK DC5004 Programmable 100 MHZ/1001S ...0........cscccesseserenseseeeene 
Counter/Timer, TM5000 series 

TEK DCS009 Programmable 135 MHz Univ. ........ 
Counter/Timer, TM5000 series 

TEK DCS010 350 MHz/3.125 nS Univ. Counter, TM5000 series ...... $1,000.00 

TEK DC503A 125 MHz Universal Counter/Timer, TM500 series .......... $450.00 

FREQUENCY COUNTERS 

EIP 575 18 GHz Source Locking Counter, GPIB ...... 

FLUKE 7220A-opt. 111 1.3 GHz 
Communications Counter, TCXO option 

HP 5340A-001,011 18 GHz Frequency Counter, «0.0... neces 

HP 5340A-005,011 23 GHz Frequency Counter, HPIB ............0008 $2,000.00 
OCXO reference, HPIB 

HP 5342A 18 GHz Frequency Counter .. 

HP 5342A-003,011 18 GHz Freq.Counter, . 
+22 dBm,-20 dBm dynamic range,HPIB 


soseveees $750.00 
.. $1,100.00 
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cm 90 DAY WARRANTY PARTS AND LABOR + 10 DAY INSPECTION strand 
TEST EQUIPMENT WANTED CALL OR FAX LIST » OPEN ACCOUNTS aes 
HP 5342A-01,04,05,11 24 GHz Frequency Counter, .............sees $3,900.00 SIGNAL GENERATORS HP 778D Dual Dir.Coupler, 20 dB, 100-2000 MHz, wissen 
ee reumentenns cei eon PT CONN Oiettncined Rone Gemini orcs $2,000,000 gB, 100-2000 Mite APCTINGHEA) 
CWiPulse Frequency Counter GIGATRONICS 600/10-18 Synthesized Source, .......:....sssssessseme $2,600.00 HP 8470B-012 Crystal Detector, 10 MHz-18 GHz, neg. pol., N(m) ....... $250.00 


STANDARDS 
AUSTRON 1250A Crystal Frequency .... 
Standard, 0.1/ 1.0/ 5.0 MHz 
HP 105A Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz 
HP 5087A-031 Distribution Amp., .. 
0.1/1.0/5.0 MHz x 4 channels each _ 


AUDIO & BASEBAND 


SPECTRUM ANALYZERS 

HP 8556A LF Section, 20 Hz-300 kHz ....... 

TEK 7L5-opt.025/L3-1 Spectrum Analyzer, 
20 Hz-5 MHz, 75 / 600 / 1M ohms 

DISTORTION ANALYZERS 

HP 334A Distortion Analyzer, 5 Hz-600 kHz, -60 dB, auto nulling ........ $550. 

HP 339A Distortion Analyzer, built-in low distortion osc. ...... =A 

TEK DA4084 Programmable Distortion Analyzer, .............-.. 
0.0025% THD, witrame 


RMS VOLTMETERS 

FLUKE 8920A True RMS Voltmeter, 180 uV-700 V, 10 Hz-20 MHz ....... $700.00 
FLUKE 8921A True RMS Volimeter, 180 uV-700 V, 2 Hz-2 MHz........... $700.00 
OSCILLATORS 

FLUKE 6011A Synthesized Generator, 0.0.0... cecseccessseseeceaeesenenene $1,200.00 


10 Hz-11 MHz, 10 Hz res. 
HP 204D Oscillator, 5 Hz-1.2 MHz, 5 VRMS, .......0-scccoerssersessersnennnserees 
80 dB step attenuator 
HP 209A Sine/Square Wave Generator, .....-....0ssersersscnsersnnsveresnnnenenee 
4 Hz-2 MHz, 5 VRMS max. 
HP 239A Low Distortion Oscillator, 10 Hz-100 kHz 
HP 652A Test Oscillator, 10 Hz-10 MHz... 
ROCKLAND 5100 Synthesizer, 1 mHz-1. 999999999 MHz... 


TEK SG502 Sine/Square Osc., 5 HZ-500 KHZ, .......sececsseresseesseensnnenes $350.00 
70 dB step atten.,TM500 

TEK SG505-opt.01 Low Distortion OSCIIBIOF, sce ccccseereenee $1,000.00 
10 Hz-100 kHz, intermod.opt. 

MISCELLANEOUS 

HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual binaised cescearsseeee $900.00 

HP 4437A Step Altenuator, 0-119.9 dB, . =. ; $200.00 
DC-1 MHz, 600 ohms unbal. 

KROHN-HITE 3103 High/Low Pass Filter, ........-...cccceseosseeernneseenenenves $500.00 
10 Hz-3 MHz, 24 dB/octave 

KROHN-HITE 3202 Dual High-Pass/LOW-Pass ..........<.ccssrersnereeneeensene $600.00 
Filter, 20 Hz-2 MHz, 24 dB/oct 

KROHN-HITE 3342 Dual HP/LP Filler, ......-...seceereoessesererenenerncen even $1,100.00 
0.001 Hz-99.9 kHz, 48 dB/octave 

KROHN-HITE 3750 LP/HP/BP/BR Filler, .............cccesccensneeeenesssreneee ...» $700.00 
0.02 H2z-20 kHz, 6/12/18/24 dB/oct. 

ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz .... $1,000.00 
TEK AM502 Differential Amplifier, 0.1 Hz-1 MHz, TMS00 series .......... $575.00 
RF & MICROWAVE 

SPECTRUM ANALYZERS 
HP 11517A/18A/19A/20A Mixer, 12.4-40 GHZ, .......ce.eccccccesrnneenee $675.00 


wiadaplers, for 8555A, 8565A, etc. 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz ... 
HP 11970Q WR22 Harmonic Mixer, 33-50 GHz 
HP 11970U WR19 Harmonic Mixer, 40-60 GHz 
HP 11971A WR28 Harmonic Mixer, 26.5-40.0 GHz, for 85698 .. 
HP 11971K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698 .. 
HP 8406A Comb Generator, 1/10/100 MHz increments, to 5 GHz ....... $450.00 


HP 8444A-059 Tracking Generator. .. ations: .. $1,500.00 
0.5-1500 MHz, for 8554, 8568,eIC. 
HP 84456 Preselector, 1.8-18.0 GHz, for HP 85554 0... csesensersnee $800.00 


10 MHz-21 GHz, 1 kHz res., widisplay 
HP 8565A-100 Spectrum Analyzer, 0.01-22 GHZ, ........00ssccsssenssvees 
100 Hz min. res. BW 
TEK 7L.13/7613 Spectrum Analyzer, 1 kHz-1.8 GHz, ....... 
30 Hz min.res.,witrame 
TEK TR502 Tracking Generator, 0.1-1800 MHz, for 7112/13/14 ....... $1,250.00 
TEK TR503 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 ......... $1,375.00 
NETWORK ANALYZERS 
HP 11589A Bias Network, 0.1-3.0 GHz, Ni{/) ..... 
HP 11590A Bias Network, 1.0-12.4 GHz, N(f/f) ... 
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 . 
HP 116658 Modulator, 0.15-18.0 GHz, 


for use with 8755/6/7 

HP 11666A Reflectometer Bridge, 0.04-18 GHZ, .....cc..cswcsevesseonss $1,200.00 
for 8755/8756 

HP 8407A/8412A/8601A Network Analyzer, .......cs:cc<scsessssssesemnsssoe $1,250.00 


100 kHz-110 MHz, with sweep generator 
HP 850500 APC7 Calibration Kil, for 8510 series ... 


HP 8505A4-005/8503A Network An., $5,000.00 
0.5-1300 MHz, wiS-Parameter & phase . 
HP 8755C/(3)11664A/182T Scalar Network AN. .........cccccesnseee $1,750.00 
wi3 detectors, 10 MHz-18 GHz & frame 

HP 8756A\(3)11664A Scalar Network Analyzer, .....0..0.00e. $3,750.00 
wi(3) detectors, 0.01-18 GHz 

NARDA 7000A/7202/7206 Microwave .....:..-.c0ecccesenereereensensanesvessvenes $1,950.00 
Multimeter System: scalar analysis 0.1-18 GHz 

WAVETEK 1038D14A/H12/V 13x2 Scalar ..........ccscccoreseseeeressnseresseses $2,200.00 
Network An,w/(3)15882 WR28 detectors,26.5-40 GHz 

WILTRON 640/G50/E( .. $1,675.00 


2)/7B50(2) ... 
Network An., w/1-1500 MHz source, (2) log amp, (2) 


10-18 GHz, 1 MHz res., GPIB 


GIGATRONICS 605/10-18 Synthesized Source, 2.2... $3,000.00 
10-18 GHz, 1 kHz res., GPIB 

GIGATRONICS 875/50 Levelied Mulliplier, 0c. eccesseeesneesenes $3,500.00 
x4, 50.0-75.0 GHz output, -3 dBm 

GIGATRONICS 875/86 Levelled Mullipliet, o.oo... ccccncssesccsenneeeees $7,000.00 
26.5-40.0 & 50.0-75.0 GHz outputs 


GIGATRONICS 910/12-18,opt6,14,16 .. <essinone 
Synthesized Source/Sweeper, 12-18 GH 

HP 85100V Frequency Mullt., . jocdasess 
10-15 GHz in / 50-75 GHz out >0 dBm 

HP 8616A Signal Generator, 1.8-4:5 GHz . 

HP 8640B-001,002,003 Signal Gen. 
0.5-1024 MHz, AM, FM, var. audio osc. 

HP 8654A Signal Generator, 10-520 MHZ, .......0.0...ccscccsscctescesesonsaeees $550.00 
calibrated AM & uncal. FM 


HP 8656A Signal Generator, 0.1-990 MHZ, ......0.0..c00ceesceeneeeee $2,900.00 
100 Hz res, AM, FM, HPIB 
HP 8660C/86602B/86632A Synthesized ... .. $2,750.00 


Signal Gen., 1-1300 MHz, 1 Hz res., AM, FM 
HP 8660D/86603A/86632B Synthesized ............ccsccsseccsessereeeonernenns $7,000.00 
Signal Generator, 1-2600 MHz 
WAVETEK 907 Signal Generator, 7.0-11.0 GHz, 0 dBm levelled ..... 
SWEEP GENERATORS 
HP 11869A Plug-in Adapter 
HP 8350A/862908-H08 Programmabie . 
Sweep System, 2.0-22.0 GHz, +4 dBm Ivi'd 


$1,000.00 


HP 8600A Digital Marker, for HP B601A ..........ccccccsecesnsesssseessvaneensnvens $400.00 
HP 8601A Generator/Sweeper, 0.1-110 MHz, +20 dBm leveiled.......... $400.00 
HP 8620C Sweep Oscillator Frame ...............---.:s.sssersesnennseesensnnnvnnnenton i 
HP 8620C-011 Sweep Oscillator Frame, HPIB programmable .. a 
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10-2400 MHz, +10 dBm levelled, slep atten. 
HP 86230B RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelied ...............0. 
HP 86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm levelled .................. 
HP 86240A-002 RF Plug-in, 2.0-8.4 GHz, . neeearionl 

+14 dBm Iid., 70 dB step att. 
HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ................. 
HP 86242D-004,008 RF Plug-in, 5.9-9.0 GHz, +10 dBm levelled . 
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled ... 
HP 86250D RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ... 
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelted ..... as 
HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, +10 dBm unlevelled ....... 
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled ..... ° 
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled 
WAVETEK 962 Sweep Generator, . 

1.0-4.0 GHz, markers, +12 dBm univid.. 
POWER METERS 
ANRITSU MP-81B/ML-83A Power MElEF, .........:..ccssescerereseseneserenees 

75-110 GHz (WR10), -20 lo +20 dBm 
ANRITSU MP-82B/ML-83A Power Meter, ..........cccoccsensseesssenvenenene $3,250.00 

90-140 GHz (WR8), -20 to +20 dBm 


$2,500.00 


BOONTON 42B/41-4E Analog Power Meter, ... $500.00 
with 1 MHz-18 GHz sensor 
BOONTON 428/42A-S3 Analog Power Meter, $375.00 


with 1 MHz-8.4 GHz N(f) sensor 
GENERAL MICROWAVE 476/4240A o..0.......cccccsscesssessencennnnesrennnnnnnne $375.00 
Power Meter & Sensor, 0.01-18 GHz, -35 to +10 dBm 
HP 432A/478A Power Meter, 10 MHz-10 GHz, -20 to +10 dBm fs. ...... $375.00 
HP 432A/8478B Power Meter, 10 MHz-18 GHz, -20 to +10 dBm fs. ... 
HP 432C Autoranging Digital Power Meter, 10 uW-10 mW fs. . x 
HP 435A/8481A Power Meter, 10 MHz-18 GHz, -30 to +20 8m .. RL $1,000.00 
HP 435A/8482A Power Meter, 100 kHz~-4.2 GHz, -30 to +20 dBm .. 
HP 435A/8482H Power Meter, 0.1-4200 MHz, -15 to +34 dBm ........ $1,150.00 
HP K486A WR42 Thermistor Mount, 18.0-26.5 GHz, for 432 series .... $350.00 
HP Q8486A Power Sensor, 33.0-50.0 GHz, WR22, for 435/6/7/8 ..... $1,500.00 
HP R486A WR28 Thermistor Mount, 26.5-40.0 GHz, for 432 series .... $350.00 
RF MILLIVOLTMETERS 
RACAL 9303 TRMS Level Meter, ..........:cersscceseeeesseersnnsserpensenens Ae swd $875.00 
10 kHz-2 GHz, -77 to +23 dBm, GPIB 
AMPLIFIERS, MISCELLANEOUS 
BOONTON 82AD FM/AM Modulation Meter, 10-1200 MHz 
HP 8447A-001 Dual Amplifier, 0.1-400 MHz.. 
HP 8901A-002,010 Modulation Analyzer, .. 
150 kHz-1300 MHz, OCXO, int. cal. 
M.P.D, LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2 Watts .... 
M.P.D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Watts 
MARCONI TF2304 AM/FM Modulation Meter, .............0.c0s0 
18-1000 MHz, FM dev.1.5-150 kHz : 
MICROWAVE SEMI.CORP. MC5192 ...........ccscscceccssesennsensryseueonannnnennen 
Noise Source, 25.5 dB ENR, 1.0-12.4 GHz, N(m), +28 VDC 


COAXIAL & WAVEGUIDE 


AMERICAN NUCLEONICS AM-432 Cavily ..........--srsseescsererseenrseennenes 
Backed Spiral Antenna,LHC, 2-18 GHz, TNC(f) "NEW" 
CONTINENTAL MW.&TOOL PLPT42 WR42 ........ 
Low Power Termination, 18-26.5 GHz, 1 Watt 
200-1000 MHz, 100 Watts max., N(m/f) 
GR 874-LTL Constant Impedance ..........sssesssssesseesssnsseserererenesesnnensees 
Trombone Line, 0-44 cm, DC-2 GHz 
GR 900-Q GR900 14mm Interseries Adapters 
HP 11691D Directional Coupler, 22 dB, 2-18 GHz .. 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz . 
HP 776D Dual Directional Coupler, 20 dB, 940-1900 M! 
HP 7770 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz . 


HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz .. 
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz .... 
HP K752 A/C/D WR42 Directional Couplers, 
3/10/20 dB, 18.0-26.5 GHz 
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz 
HP K914B WR42 Moving Load, 18.0-26.5 Gi .......... 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz .. 
HP R375A WR28 Variable Altenuator, 0-20 dB, 26.5-40 GHz 
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz .. 
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz .. 
HP R9148 WR28 Moving Load, 26.5-40 GHz .. 
HP X913A WR90 High Power Load, 500 Watts, 8. 2 42. 4 G = 
HUGHES 45111H-2000 WR28 Isolator, 25 dB, 26.5-40 GHz. 
HUGHES 45113H-1000 WR19 Isolator, 25 dB, 40-60 GHz oat 
HUGHES 45514H-1001 WR15 Stepper ....cceescccsssssosereesssvvessernnveeenes 
Motor Driven 4-Port Switch, with driver 
HUGHES 45521H-2000 WR28 Manual 4-Position Switch 
HUGHES 45683H-1000 WR19 E-H Plane Tuner, 40-60 GHz. 
HUGHES 45713H-1000 WR18 Frequency Meter, 40-60 GHz 
HUGHES 47316H-1111 WR10 Tuneable Detector, 
75-110 GHz, positive polarity 
HUGHES 47974H-1000 WR15 SPST PIN Switch, .......00.60.0c00cccu 
250 MHz speed, 60-62 GHz response 
M/A-COM 3-19-300/10 WR19 Directional Couples, ...........c:.csreenecee 
10 dB, 40-60 GHz 
NARDA 25171 Level Set Attenuator, 0-17 dB, 2-8 GHz, SMA(f)........... 
NARDA 26298 20 dB Altenuator, 150 Watts, DC-1 GHz, Nif/) .. 
NARDA 3000-SERIES Directional Couplers .. 
NARDA 3024 Bi-Directional Coupler, 20 dB, 48 
NARDA 3090-SERIES Precision High abd Couplers. 
NARDA 369BNF High Power Termination, . 
175 Watts, 0.7-18 GHz, N(f) 
NARDA 37538 Coaxial Phase Shifter, .......0.c.ccccsecesreccsecsssneseessenes 
0-60 deg./GHz, 3.5-12.4 GHz 
NARDA 4000-SERIES SMA Miniature Directional Couplers ................. 
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(t/t/f) 
NARDA 4246B-20 Directional Coupler, 20 dB, 6-18 GHz, SMA(f) . 
NARDA 4317-2 Power Divider, 18.0-26.5 GHz, 3.5mm ....0...0.0...... 
NARDA 4739 Level Set Altenuator, 0-15 dB, 4-18 GHz, SMA(f) 
NARDA 5070-SERIES Precision Reflectormeter Couplers ........ 
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(m/f). 
NARDA 766-10 10 dB Attenuator, 20 Watts, DC-4 GHz, N(m/f). 
NARDA 768-20 20 dB Attenuator, 20 Watts, DC-11 GHz, N(m/f).......... 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz .......... 
PAMTECH KYG1014 WR42 Junction Circulator, 18,0-26.5 GHz . 
SONOMA SCIENTIFIC 21A3 WR42 Circulator, 0.0.00. cecccensetenenennns $125.00 
20 dB, 20.6-24.8 GHz 
SPACEK LABS DQ-1 WR22 Flat Broadband Detector, 33-50 GHz ...... $550.00 
TELONIC TTF-2250-5-5EE Tuneabile .. cad is 
Bandpass Filter, 1.5-3.0 GHz, 5% 3 dB BW, NO) 
TRG V510 WR15 Precision Rotary Vane Alten., 
0-50 dB, 50-75 GHz 
TRG V551 WR15 Frequency Meter, 50-75 GHz .. Wr 
TRG V559-10 WR15 Directional Coupler, 10 dB, 50-75 GHz. 
TRG W510 WR10 Precision Rotary Vane Alten., 
0-50 dB, 75-110 GHz 
TRG W553-10 WR10 Directional Coupler, 10 dB, 75-110 GHz 
WAVELINE 822 WR42 Precision Rotary Vane Allen... 2.0.0... 
0-50 dB, 18-26.5 GHz 
WAVELINE 898-DR WR42 Frequency Meter, 18.0-26.5 GHz... 
WEINSCHEL 49-6-34 6 dB Attenuator, . $ - 
150 Watts, OC-8 GHz, N(f/m) 
WILTRON 26N50 Precision Termination, N(m), OC-18 GHz... 
WILTRON 87A50 VSWR Bridge, 
2-18 GHz, 35 dB dir, APC7 test port 


LOGIC 


6800; 6809; 8080; 8085; Z80 
HP 5005A Signature Multimeter 
HP 8170A-002 Logic Pattern Generator, 2 MB/s, .... 

address driver option 
TEK 1240 Logic Analyzer, w/(36) 50 MHz channels 00.00.0000. $1,500.00 


COMMUNICATIONS 


HP 4972A/18182A LAN Protocol Analyzer, with software ..... 
HP 594014 HPIB Bus Analyzer . 
TEK 1411R-opL04 PAL Test Gen. . 
wiSPG12,TSG11,TSP11,TSG13,TSG15, TSG16 
TEK 147A NTSC Test Signal Generator, with noise test signal ............ 
TEK 520A NTSC Vectorscope ...... 
HP 37878-001 Digital Data Test ... 
Set, T1/ODS/S6kB/Packet, DS1 jitter 


MISCELLANEOUS 


PA.R. 5205-94,95, 96,98 Lock-In AMP, -....0.c.:ccc:sserssossesesnsnerssnnvanennene 
20 Hz-20 kHz, int. osc., linflog, GPIB 
PA.R. 5206 Two-Phase Lock-in Amplifier, 2 Hz-200 kHz ... 
PA.R. 5208-92,94,97,98 Two Phase Lock-in Amp., .......... 
GPIB 5 Hz-20 kHz or 200 kHz, 

TEK TM5006 5000-series 6-slot Programmable Power Module .. 
TEK TM503 500-series 3-slot Power Module ............... sie 
TEK TM504 500-series 4-slot Power Module 
TEK TM506 500-series 6-slot Power Module .... 

TEK TM515 500-series 5-slot Traveller Power Module .... 
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EQUIPMENT 
FILTER/SUPPRESSOR 


lectronic Specialists announces 

upgraded wide-band interfer- 
ence filter/suppressors. Designed 
for OEM, laboratory, and experi- 
mental use, these filters now pro- 
vide interference attenuation from 
10 KHz to 250 MHz and 58,500 
surge amp spike suppression. 
Response time of the suppressor is 
one pico-second. Bilateral design 
also prevents transmission of locally 
generated interference out to the 
power mains. 

Units are available in commer- 
cial, industrial, and laboratory 
grades, reflecting differing filter lev- 
els to accommodate local interfer- 
ence severity. 3, 10, 15, 20, and 30 
amp models are available. Terminal 
options include solder lug, push-on 
tabs, screw terminals, or wire leads. 

List prices start at $45.00. 

For more information, contact: 


ELECTRONIC SPECIALISTS, INC. 
171 S. MAIN ST., DEPT. NV 
NATICK, MA 01760 


SERIAL DATA ACQUISITION & 
INSTRUMENT CONTROL 


e Software Wedge™, from TAL 
Technologies, Inc., adds serial 
data acquisition and instrument con- 
trol to Excel, Lotus, Access, VB, 
HMls, statistical, and control soft- 
ware. It automatically collects data 
from PLCs, data loggers, sensors, 
quality, and process control instru- 
ments, flow meters, electronic bal- 
ances, gauges, analyzers, bar code 
readers, telephone’ systems, 

modems ... any serial device. 
In addition to data acquisition, 
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the Software Wedge lets you com- 
pletely control oon instruments 
directly from the Software Wedge or 
from within any application program. 
It also has powerful DDE support in 
Windows allowing you to easily cre- 
ate sophisticated data collection and 
device control interfaces. 
For more information, contact: 


TAL TECHNOLOGIES, INC. 
2027 WALLACE ST., DEPT. NV 
PHILADELPHIA, PA 19130 
215-763-7900 FAX: 215-763-9711 
1-800-722-6004 
http://www.taltech.com 
E-MAIL: tal1 @taltech.com 


POLAROID MACRO CAMERA 


he TMT-P619758 features the 

five-in-one close-up system with 
a unique light focusing feature that 
lets you document your work 
instantly in color. Ideal for medical 
imaging for teaching and communi- 
cation visuals, in a manufacturing 
environment as a tool for quality 
control, and quality assurance. 

For more information, contact: 


TIME MOTION TOOLS 
12778 BROOKPRINTER PL. 
DEPT. NV 


POWAY, CA 92064 
1-800-779-8170 
FAX: 1-800-779-8171 
hittp://www.timemotion.com 
E-MAIL: Time@Connectnet.com 


CODE ROTATOR 


he Code Rotator is the latest in 

security for the garage door. This 
new high-tech device protects from 
code grabbing and scanning. It is 
completely universal and will work 
on any garage door operator. It 
offers 70 billion randomly rotating 


codes to give the highest level of 
security. 
For more information, contact: 


STREET SMART SECURITY 
7147 UNIVERSITY AVE. 
DEPT. NV 
LA MESA, CA 91941 
1-800-908-4737 


RADIO MONITORING: 
THE HOW-TO GUIDE 


adio Monitoring: The How-To 

Guide takes you to a fascinating 
world of action, adventure, intrigue, 
and awareness — and you never 
have to leave your armchair. This is 
the curious person’s guide to dis- 
covery of the world in new and excit- 
ing ways. Here you'll learn how to 
capture radio signals from down the 
street, across town, around the 
world, and even from space, and 
become informed far beyond the 
content of TV and radio. 

For more information, contact: 


INDEX PUBLISHING GROUP, INC. 
3368 GOVERNOR DR. STE. 273 
DEPT. NV 
SAN DIEGO, CA 92122 
1-800-546-6707 


619-455-6100 FAX: 610-552-9050 
E-MAIL: 
ipgbooks @indexbooks.com 
WEBSITE: 
www.electriciti.com/~ipgbooks 


GLOBAL PHONE 


epair technicians, field engi- 
neers, and traveling business 


people no longer have to be in the 
office to link up with colleagues for 
video conference discussion. 
Instead, they can dial them up while 
on the road or in the field using 
portable, notebook computers 
equipped for video conferencing. 

Using Global Phone 1.5 version 
software, a video camera and a 
slide-in PCMCIA video capture card, 
people can use laptops to show a 
construction site, a crime or acci- 
dent scene, or close-ups of metal 
fatigue symptoms. VIC Hi-Tech 
Corporation sells the credit-card 
sized PCMCIA card and portable 
camera as add-on options for its 
Global Phone video conferencing 
software. The only additional equip- 
ment that users require are a 
portable battery pack, a modem- 
equipped laptop, and a cellular 
phone card, cellular phone, or pay 
phone connection. 

For more information contact: 


VIC HI-TECH CORP. 
2221 ROSECRANS AVE. STE. 237 
DEPT. NV 


EL SEGUNDO, CA 90245 
310-643-5193 
http://www.vic-corp.com 


THREE-AXIS STEPPER 
CONTROLLER KIT 


his three-axis controller kit 

together with included software 
will drive stepper motors in the full 
or half step modes at currents two 
amps per phase. The chopper fre- 
quency is 18.4 KHz and has jumper 
selectable phase or control chop- 
ping. An all winding off feature 
allows disabling the motor windings 
while the electronic position is main- 
tained. Great for development, 
CNC, and robotic applications. The 
kit retails for $145.00. 

For further information, contact: 


CAMTRONICS, INC. 
18230 130TH PL N.E., DEPT. NV 
BOTHELL, WA 98011-3118 
206-487-0013 


—_—_—_—c 


KEYAT KEYBOARD 
PORT ADAPTER 


3 Systems announces the 
release of the Keyat keyboard 
port adapter. This new device allows 
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IL. - PEORIA - Computer Sale/Show. Peoria Civic 
Center. Blue Star Productions 612-788-1901 


CA - OXNARD - Computer Show & Sale. 
Community Center. MarketPro 1-800-708-7555 

CA - SACRAMENTO - Computer Show & Sale. 
Scottish Rite Center. MarketPro 1-800-708-7555 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in 619-561-0052 
KY - LEXINGTON - Computer Show. Continental 
Inn. MarketPro 301-984-0880 xt15 

MD - BALTIMORE - Computer Show. Martins West. 
MarketPro 301-984-0880 xt15 

Mi - LIVONIA - Super Computer Sales. Livonia Elks 
Lodge Hall, 31117 Plymouth Rd. 10am-3pm. 
Computers and You 313-283-1754 

NH - PORTSMOUTH - Computer Show. Frank 
Jones Center. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

PA - PHILADELPHIA - Computer Show. Adams 
Mark. MarketPro 301-984-0880 xt15 

TN - MORRISTOWN - Hamfest. Lakeway ARC. Perry 
Hensley 423-828-4848 


FL - CAPE CORAL - Hamfest. Ft. Myers ARC. 
Jackie Kampfert 941-542-6675 

FL - TAMPA - Computer Show. FL State Fgnds. 
MarketPro 301-984-0880 xt15 

PA - MONROEVILLE - Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 xt15 

VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xt15 


CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 

CA - SAN DIEGO - Computer Show & Sale. Scottish 
Rite Center. MarketPro 1-800-708-7555 

CA - STOCKTON - Computer Show & Sale. Civic 
Auditorium. MarketPro 1-800-708-7555 

GA - NORCROSS - Computer Show. Northeast 
Atlanta Hilton, 5993 Peachtree Industrial Blvd. 
Narissam Computer Shows 770-663-0983 

IN - SOUTH BEND - Hamfest. Michiana Valley 
Hamfest Assn. Bob Denniston 219-291-0252 

KY - FRANKFORT - Computer Show. Farnham 
Dudgeon Civic Center. MarketPro 301-984-0880 xt15 
MD - TOWSON - Computer Show. Towson State 


Computers and You 313-283-1754 

NJ - CHERRY HILL - Computer Show. Hilton at 
Cherry Hill. MarketPro 301-984-0880 xt15 

PA - DICKSON CITY - Computer Show. Genetti 
Manor. MarketPro 301-984-0880 xt15 

PA - MONROEVILLE - Computer Show. Pittsburgh 
Expo Mart. MarketPro 301-984-0880 xt15 


WI -LA CROSSE - Computer Sale/Show. La Crosse 
Center. Blue Star Productions 612-788-1901 


AZ - GLENDALE - Hamfest. Glendale Community 
College N, Lot. 6000 W. Olive. 6am-ipm. Mark 


he Events Calendar is a free service limited to electronic events such as 
computer shows, hamfests, flea markets, etc. If your organization is 


sponsoring an event and would like a free listing, contact us at least 6O days 
prior to the event. Include your flyer, estimated attendance, name of the per- 
son to contact, and phone number. 


Complimentary issues are available upon request for distribution to your 
attendees. A street address for UPS is required. 

While we strive for accuracy in our calendar, we can not be responsible 
for errors or cancellations. The information contained in this column is for 
the use of the readers of Nuts & Volts and may not be republished in any 
form without the written permission of T & L Publications, Inc. 


KC7BXS 602-931-1204 

CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-622-4138 eves 

CA - FRESNO - Computer Show & Sale. Fresno 
Fairgrounds, MarketPro 1-800-708-7555 

CO - LOVELAND - Superfest. Larimer County 
Fgnds. 700 Railroad Ave. 9am-3pm. 970-352-5304 
FL - FORT LAGDERDALE - Computer Show. The 
Westin Hotel, 400 Corporate Dr. Narissam Computer 
Shows 770-663-0963 

Mi - KALAMAZOO - Super Computer Sales. 
Kalamazoo County Fairground, 2900 Lake St. 10am- 
3pm. Computers and You 313-283-1754 

NY - MARATHON - Hamfest. Skyline ARC. 

Barbara Mudge 607-849-6751 

TX - SAN ANTONIO - Hamfest. San Antonio RC, 
Eric Smith 210-684-2513 

VA - ANNANDALE - Computer Show. N. Virginia 
Community College. MarketPro 301-984-0880 xt15 


FL - JACKSONVILLE - Computer Show Jackson- 
ville Fairgrounds. MarketPro 301-984-0880 xt15 

FL - SARASOTA - Hamfest. Sarasota ARA. Fred 
Auerbach 941-365-7679 

GA - NORCROSS - Computer Show. North Atlantic 
Trade Center. MarketPro 301-984-0880 xtI5 

KY - LOGISVILLE - Computer Show. Common- 
wealth Convention Ctr. MarketPro 301-984-0880 xt15 
OH - BEREA - Computer Show. Cuyahoga County 
Fairgrounds. MarketPro 301-984-0880 xt15 

PA - ALLENTOWN - Computer Show. Allentown 
Fairgrounds. MarketPro 301-984-0880 xt15 


AZ - PHOENIX - Computer Show & Sale. Shrine 
Auditorium. 10am-5pm. MarketPro 1-800-708-7555 
CA - LANCASTER - Computer Show & Sale. 
Antelope Valley Fairgrounds. 10am-5pm. MarketPro 
1-800-708-7555 

CA - SANTA ROSA - Computer Show & Sale. 
Sonoma Co, Fairgrounds. 10am-Spm. MarketPro 
1-800-708-7555 

FL - WEST PALM BEACH - Computer Show. Palm 
Beach Airport Hilton, 150 Australian Ave. Narissarm 
Computer Shows 770-663-0983 

MD - NEW CAROLLTON - Computer Show. 
Ramada Conf. & Exhibition Ctr. MarketPro 


301-984-0880 xt15 

Mi - SOUTHGATE - Super Computer Sales. Crystal 
Gardens, 16703 Fort St. 10am-4pm. Computers and 
You 313-283-1754 

WI - WACGKESHA - Hamfest. West Allis RAC. Phil 
Gural 414-425-3649 


CA - BAKERSFIELD - Computer Show & Sale. Kern 
Co. Fairgrounds. MarketPro 1-800-708-7555 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
FL - CRYSTAL RIVER - Hamfest. Sky High ARC. 
Chad Johnson 352-746-1299 

LA - HAMMOND - ARRL Hamfest. Southeast 
Louisiana ARC. Jack Stang 504-542-7605 

MD - FREDERICK - Computer Show. Frederick 
Fairgrounds. MarketPro 301-984-0880 xt15 

Mi - DEARBORN - Super Computer Sales. Dearborn 
Civic Center, 15801 Michigan Ave. 10am-3pm. 
Computers and You 313-283-1754 

Mi - FLINT - Hamfest. Southwestern Academy. 8am- 
2pm. Keith Allen NSQNA 810-232-5170 

MO - ST. JOSEPH - Hamfest. Ramada Inn. Missouri 
Valley ARC. +29 & Frederick Ave. 9am-4pm. 816- 
424-6484 

NH - NASHUA - Electronic Fleamart. 617-923-2665 
NH - SALEM - Computer Show. Rockingham Park 
Race Track. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

OH - MIDDLETOWN - Hamfest. SW Ohio Digital 
Symposium. Hank Greeb 513-385-8363 

PA - LEBANON - Computer Show. Lebanon Valley 
Expo Center. MarketPro 301-984-0880 xt15 

VA - RICHMOND - Computer Show. The Showplace. 
MarketPro 301-984-0880 xt15 


CA - VALLEJO - Computer Show & Sale. Solano 
Co. Fairgrounds. MarketPro 1-800-708-7555 

OH - DAYTON - Computer Fair. Dayton Convention 
Center. Trade Show Productions 513-263-3378 

OH - DAYTON - Computer Show. Montgomery 
County Fairgrounds. MarketPro 301-984-0880 xt15 
VA - NORFOLK - Computer Show. Norfolk Scope. 
MarketPro 301-984-0880 xt15 


CA - SAN DIEGO - Computer Show & Sale. Scottish 
Rite Center, 10am-5pm. MarketPro 1-800-708-7555 


IL - GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys. Ed. Bidg, 9:30am- 
3pm, Computer Central Shows 847-940-7547 

MA - SWANSEA - Computer Show. Venus DeMilo. 
9:30am-2:30pm. Northern Computer Shows 
508-744-8440 

MI - LANSING - Super Computer Sales. Holiday Inn 
South Convention Center, 6820 S. Cedar St. 10am- 
4pm. Computers and You 313-283-1754 

MI - SOUTHFIELD - Swap & Shop. Southfield High 
School, 24675 Lahser Rd. 8am-3pm. Gerald Kocsis 
810-746-8853 

MD - BOWIE - Computer Show. Bowie State 
University. MarketPro 301-984-0880 xt15 

NY - YONKERS - Electronic Flea Market. Lincoln 
High School. Kneeland Ave. 9am-3pm. Otto 
914-969-1053 

OH - BROADWAY - Winter Harm Radio Fair. State 
Hwy 347 W. of State Rt. 31. 8am-3pm. 937-246-5943 
OH - NELSONVILLE - Hamfest. Sunday Creek AR 
Federation. Allan Withem 614-767-2766 

PA - DICKSON CITY - Computer Show. Ganetti 
Manor. MarketPro 301-984-0880 xt15 

VA - RICHMOND - Hamfest. Amateur Telecommuni- 
cations Society. The Showplace, 3000 Mechanicsville 
Tapk. 8:30am-3:30pm. Craig Spain 804-526-9838 


MD - TIMONIIM - Computer Show. Maryland State 
Fairgrounds. MarketPro 301-984-0880 xt15 

OH - NILES - Computer Show. Eastwood Expo 
Center. MarketPro 301-984-0880 xt15 

VA - RICHMOND - Computer Show. The Showplace. 
MarketPro 301-984-0880 xt15 


IN - FT. WAYNE - Computer Show. Allen County 
Fairgrounds. MarketPro 301-984-0880 x115 

IN - INDIANAPOLIS - AGI Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 

MA - STURBRIDGE - Computer Show. Sturbridge 
Host Hotel. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

MO - ST. CHARLES - Hamfest. St. Louis Repeater. 
James E. Welby 314-353-2000 

NE - KEARNEY - ARRL Hamfest. Midway ARC. Ed 
Bloomfield 308-237-2401 

NM - ALBOQUERQGE - Winter Tailgate Hamfest. 


Model PTS-10 


LIFETIME WIRE STRIPPER, a 
breakthrough in wire stripping 
technology. Extremely fast tool 
will strip PVC insulation #14 to 
#30 AWG from solid, stranded or 
shielded wires. High quality strip 
is achieved by patented stripping 
= element (.008” thick) which ther- 
F mally cuts the insulation all the 
__ way to the conductor without 
nicks. Five year test, with over 2 


_____ million stripped wires, using the 


' same element, speaks for itself. 
| The stripper has won a — 


“FIVE STAR PRODUCT OF THE MONTH” 
award in DESIGNFAX magazine. Strippers for TFE, KAPTON, KYNAR, SILICONE 
RUBBER, etc. and rechargeable, battery powered strippers also available. 


PATCO Service, Inc., 2515 Glencoe Rd., Baltimore, MD 21234 
(410) 444-4010 Fax (410) 254-9566 


Write In 41 on Reader Service Card. 


¥¢ AMATEUR / COMMERCIAL / AVIATION RADIO ¥ 
¥v LAPTOP COMPUTERS ¥z VIDEO CAMCORDERS ¥x 
¥ CELLULAR & CORDLESS TELEPHONES ¥x 
¥x SEALED LEAD ACID ¥*& PHOTOGRAPHY¥% 
* MEDICAL EQUIPMENT ¥z TESTING EQUIPMENT ¥ 


608) 831-1082 


E.H. Yost & Company 2211-D Parview Rd., Middleton, WI 53562 
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“+ ATTENTION CABLE VIEWERS « 


CABLE VIEWERS ...get back to your BASIC Cable Needs 
Call 1-800-577-8775 


For information regarding all of your BASIC cable needs. 


EAS IC 
ELECTRICAL 


5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT 


PRICE 


EFFICIENT SALES AND SERVICE 
WE SPECIALIZE IN 5, 10 LOT PRICING 
ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS) 


ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING 


We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock! 


COMPETITIVE PRICING — DEALERS WELCOME 


SUPPLY & 


WAREHOUSING 
CORPORATION 


“Refer to sales personne! for specifications 


Write in 142 on Reader Service Card. 


It is not toe intent of B.E.S.W. to defraud any pay television operator and we will not assist any company or individual in doing the same. 


P.O. BOX 8180 - BARTLETT, IL 60103-8180 - 847-584-2099 


Tor Ellis 505-291-8122 
PA - YORK - Computer Show. Holiday Inn Holidome 
& Conference Center, MarketPro 301-984-0880 xt15 
TN - GALLATIN - Hamfest & Computer Show. 
Gallatin Civic Center off Hwy 31E. 8am-2pm. Bill 
Ferrell 615-230-7923 
VA - HARRISONBGORG - Computer Show. Rocking- 
ham Co. Fgnds. MarketPro 301-984-0880 xt15 
Se PRI a Ors mt 


CA - SACRAMENTO - Computer Show & Sale. Cal 
Expo. MarketPro 1-800-708-7555 

CA - VENTGRA - Computer Show & Sale. Ventura 
Fairgrounds. MarketPro 1-800-708-7555 

FL - ORLANDO - Computer Show. Central FL 
Fairgrounds, Bidg. B. MarketPro 301-984-0880 xt15 
MD - GAITHERSBGRG - Computer Show. Montgo- 
mery Co. Fairgrounds. MarketPro 301-984-0880 xt15 
OH - CINCINNATI - Computer Show. Cincinnati 
Gardens, MarketPro 301-984-0880 xt15 


ing Lot. 


CA - SANTA ANA - Swapmeet. ACP Park’ 
Mary Russo 714-558-8813 

IL - VILLA PARK - Hamfest. WCRA. 630-545-9950 
IN - FT. WAYNE - Computer Fair. Ramada Hotel, off 
+69 exit 105A. 10am-3pm. AGI Services 
317-299-8827 

IN - SOUTH BEND - Computer Show. Century 
Center. MarketPro 301-984-0880 xt15 

MD - ODENTON - Hamfest. Maryland Mobileers 
ARC. Jim Bothuk 410-280-9815 

MI - MADISON HEIGHTS - Super Computer Sales. 
UF & CW Hall, 876 Horace Brown Dr. 10am-4pm. 
Computers and You 313-283-1754 

Mi - MIDLAND - Computer Show. Holiday Inn. US- 
10 @ Eastman Rd. Exit. Five Star Productions. 
810-230-0988 

NH - NASHGA - Computer Show. Sheraton Tara 
Hotel, 10am-3:30pm. Northern Computer Shows 
508-744-8440 

OH - DOVER - Hamfest. Ohio National Guard 
Armory. 2800 N. Wooster Ave. Howard Blind 
330-364-5258 

PA - WILKES BARRE - Computer Show. Genetti’s 
Best Western. MarketPro 301-984-0880 xt15 

VA - RICHMOND - Computer Show. VA Sports 
Arena. MarketPro 301-984-0880 xt15 
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MD - ODENTON - Swapfest. Odenton Vol, Fire Dept. 
Hall, 1425 Annapolis Rd. 8am-2pm. Bill Ziegler 
410-987-2384 


ae NUARY 33. RCIARY | Redd 
MN - ROCHESTER - Computer Sale/Show. Mayo 
Civic Center. Blue Star Productions 612-788-1901 


FEBRUARY 1997 


Ff hd es 
CA - FRESNO - Computer Show & Sale. Fresno 
Fairgrounds, MarketPro 1-800-708-7555 

CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in 619-561-0052 
MA - HYANNIS - Computer Show. Tara Cape 
Codder Hotel. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

TX - AMARILLO - Hamfest. Potter Cty. ARES. Ben 
Pollard 806-381-8810 


OS A ee eee 
FL - MIAMI - Tropical Hamboree. Dade Radio Club. 
Youth Fair & Exposition Center. 10901 SW 24th St. 
Sat. 9am-5pm. Sun. 9am-4pm. 305-642-4139 

MD - NEW CAROLLTON - Computer Show. 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 xt15 

MD - PIKESVILLE - Computer Show. Pikesville 
Armory. MarketPro 301-984-0880 xt15 

MO - ST. CHARLES - Computer Show. St. Charles 
Exposition Hall. St. Charles Ctr. -70 & 5th St. Sat. 
10am-4pm. Sun. 1lam-3pm. Computer Central 
Shows 888-296-6066 

MS - JACKSON - State Convention, Travis Cliett 
601-939-9236 

OH - COLGMBUS - Computer Show. Ohio Exposi- 
tion Center. MarketPro 301-964-0880 xt15 

PA - GREENSBURG - Computer Show. Greengate 
Expo Center. MarketPro 301-984-0880 xt15 

VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xt15 


CA - LIVERMORE - Swapmeet. Las Positas College. 
Noel Anklam 510-447-3857 

CA - OXNARD - Computer Show & Sale. 
Community Center. 10am-5pm. MarketPro 
1-800-708-7555 


CA - STOCKTON - Computer Show & Sale. Civic 
Auditorium. 10am-5pm. MarketPro 1-800-708-7555 
MA - BRAINTREE - Computer Show. Sheraton Tara 
Hotel. 10am-3:30pm. Northern Computer Shows 


508-744-8440 
BS ale 


WI - MADISON - Computer Sale/Show. Dane Co. 
Expo Center. Blue Star Productions 612-788-1901 


CA - FONTANA - Inland Empire ARC Amateur 
Radio & Electronics Swapmeet. A B Miller High 
School. Bill 909-822-4138 eves 

FL - ARCADIA - Hamfest. Doug Christ 941-494 
5070 

FL - FORT LACGDERDALE - Computer Show. The 
Westin Hotel, 400 Corporate Dr. Narissam Computer 
Shows 770-663-0983 

FL - MILTON - Hamfest. Mark McAnally 904-626- 
7686 

KS - LACYGNE - ARRL Hamfest. Mine Creek ARC. 
Bill VanKirk 913-795-2080 

MN - BLAINE - Midwinter Madness. National Sports 
Center, Exit #32 off 35 W, N. of Minneapolis/St. Paul. 
Bam-3pm,. RARC 612-537-1722 

SC - CHARLESTON - Hamfest & Computer Show. 
Stail H.S. in N. Charleston. 1-26 & Ashley Phosphate 
Rd. Northwoods Mall, Waccamaw. Jenny Myers 
803-747-2324 


FL - JACKSONVILLE - Computer Show. Jackson- 
ville Fairgrounds. MarketPro 301-984-0880 xt15 
MD - NEW CAROLLTON - Computer Show, 
Ramada Conference & Exhibition Center. MarketPro 
301-984-0880 xt15 

PA - KING OF PRUSSIA - Computer Show. Valley 
Forge Convention Ctr. MarketPro 301-984-0880 xt15 
TN - NASHVILLE - Computer Show. Nashville 
Armory. MarketPro 301-984-0880 xt15 

VA - CHANTILLY - Computer Show. Capital Expo 
Center. MarketPro 301-984-0880 xt15 

WV - CHARLESTON - Computer Show. Convention 
Center. MarketPro 301-984-0880 xt15 
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CA - LANCASTER - Computer Show & Sale. 
Antelope Valley Fairgrounds. 10am-5pm. MarketPro 


1-800-708-7555 


CA - SANTA ROSA - Computer Show & Sale. 
Sonoma Co. Fairgrounds. 10am-5pm. MarketPro 
1-800-708-7555 

FL - WEST PALM BEACH - Computer Show, Palm 
Beach Airport Hilton, 150 Australian Ave. Narissam 
Computer Shows 770-663-0983 

OH - MANSFIELD - Hamfest & Computer Show. 
Richland Co. Fgnds. 7am. Pat Ackerman N8YOB. 
419-589-7133 

PA - LATROBE - Hamfest. Chestnut Ridge ARC. 
1811 Ligonier St. 8am-3pm. Bill Demosky 412-539 
1552 


FL - ORLANDO - HamCation & Computer Show. 
Central FL Fgnds., 4603 W. Colonial Dr. St. Rd. 50. 
Fri. 5prn-9pm, Sat. Qam-5pm, Sun. Jam-3pm. 
407-623-7133 


rt 


CA - BAKERSFIELD - Computer Show. Kern Co. 
Fairgrounds. MarketPro 1-800-708-7555 
CA - VALLEJO - Computer Show & Sale. Solano 
Co. Fairgrounds. MarketPro 1-800-708-7555 
CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in 619-561-0052 
IN - INDIANAPOLIS - AG! Computer Fair. 
Indianapolis Events Center. 3655 E. Raymond St. 
317-299-8827 
MD - BALTIMORE - Computer Show. Martin's West. 
MarketPro 301-984-0880 xt15 
MI - TRAVERSE CITY - Hamfest. Cherryland ARC, 
Joe Novk 616-947-8555 
NH - SEABROOK - Computer Show. Greyhound 
Park. 10am-3:30pm. Northern Computer Shows 
508-744-8440 
NY - HORSEHEADS - Hamfest. State Armory, 128 
Colonial Dr. Jack Slocum 607-739-4866 
OR - RICKREAL - Salem Hamfair. Polk Co. 
Fairgrounds. 9am-3pm. James Pardey 503-651-3216 
PA - OBERLIN - Winter Hamfest. Oberlin Fire Co. 
HRAC AnswerLine 717-232-6087 
TX - SMITHVILLE - ARRL Hamfest. Bastrop Co. 
ARC. Charlie Claiborne 512-360-3670 
VA - ANNANDALE - Computer Show. Northern VA 
Comm. College. MarketPro 301-984-0880 xt15 

= at 


GA - NORCROSS - Computer Show. North Atlanta 
Trade Center. MarketPro 301-984-0880 xt15 
PA - MONROEVILLE - Computer Show. Pittsburgh 


GW ee ee ee eee See Se — — 
¢ PRODUCT ENGINEERING 
e _¢ FIRMWARE DEVELOPMENT 
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Complete On Site 
Electrical Engineering Lab 


Se = ee Se ee = ee = ee ee ee — ee ee 


e REVERSE ENGINEERING 
© RF Circuit DESIGN & MANUFACTURING 
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® Micro CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 


From Auto-Routing to CNC Routing to Electronic Assemblies. . . 
Capital Electronics is Your Best Route For Printed Circuit Boards. 


ESIG 


* CAD LAYOUT SERVICES 

¢ COMPATIBLE WITH ALMOST 
ALL CAD SysTEMs 

¢ FROM SCHEMATICS OR 


SAMPLE PCB’s 


® PHOTOPLOTTING SERVICES 
¢ 28,800 BAUDE MoDEM 


Fax (630) 350-9760 * Modem (630) 350-9761 


PRINTED CirRcUIT BOARDS 

e SINGLE & DOUBLE SIDED 

® MuLTI-LAYER & FLEXIBLE PCB’s 

® FROM QuICK TURN PROTOTYPES 
TO SCHEDULED PRODUCTION RUNS 

¢ FINE LINEs, SMT 

¢ ELECTRICAL TESTING 

¢ PRECIOUS METAL PLATING 


For Quick & Competitive Pricing or More Information, 


Please Call Us Today! 
852 Foster Avenue « Bensenville, IL 60106 


(630) 350-9510 


Write In 99 on Reader Service Card. 


ASSEMBLY SERVICES 

¢ Fast TURN BOARD STUFFING 
e WIRE HARNESSES 

e WAVE SOLDERING 

¢ ACQUISITION OF PARTS 

¢ FINAL TESTING 

¢ TURNKEY SERVICES 

¢ CUSTOM ENCLOSURES 


Internet Access: 


For Automated Info Response: 
INFO@capital-elec.com 


E-Mail: Quote@capital-elec.com | 
Web Access: http://www.capital-elec.com 


Expo Mart. MarketPro 301-984-0880 xt15 
VA - ROANOKE - Computer Show. Civic Center. 
MarketPro 301-984-0880 xt15 


IL - ROCK ISLAND - Hamfest. QCCA Expo Center, 
2621 4th Ave. Davenport RAC. Kent Williams K9UQI 
309-796-0718 4-9pm only 

IN - NOBLESVILLE - Computer Fair. Hamilton Co. 
Fairgrounds, off |-37 exit Pleasant Rd. near Walmart. 
10am-3pm. AGI Services 317-299-8827 

MA - TACGNTON - Computer Show. Taunton Holiday 
Inn. 10am-3:30pm. Northern Computer Shows 
508-744-8440 

MD - BOWIE - Computer Show. Bowie State 
University, MarketPro 301-984-0880 xt15 

NC - ELKIN - Hamfest. Briarpatch ARC & Foothills 
ARC. Jimmy Holbrook 910-957-3820 

NY - FREEPORT - Hamfest. Long Island Mobile 
ARC. Mark Nadel 516-796-2366 

PA - LANCASTER - Computer Show. Holiday Inn 
Lancaster Host. MarketPro 301-984-0880 xt15 


CA - MODESTO - Computer Show & Sale. Centre 
Plaza at Red Lion. MarketPro 1-800-708-7555 

MA - BOXBOROUGH - Computer Show. Holiday 
Inn. 10am-3:30pm. Northern Computer Shows 508- 


AR - RUSSELLVILLE - Hamfest. AR River Valley. 
Dallas Scott 501-967-3317 

FL - SPRING HILL - Hamfest. Hernando County 
ARA, Lee Kent 352-799-1638 


8am-2pm. John N9IROH, POB 30, LaPorte, IN 46352 


ND - BISMARCK - CDARC Hamfest. Radisson Inn. 
8am-4pm. Tim Rasset 701-663-6620 

NH - MANCHESTER - Computer Show. Center of 
NH Complex. 10am-3:30pm. Northern Computer 
Shows 508-744-8440 

NJ - TRENTON - Computer Show. Trenton State. 


VT - MILTON - Hamfest. Milton High School. Radio 
Amateurs of Northern Vermont. Mitch Stern 
802-879-6589 


CA - SACRAMENTO - Computer Show & Sale. Cal 
Expo. MarketPro 1-800-708-7555 

CA - VENTGRA - Computer Show & Sale. Ventura 
Fairgrounds. MarketPro 1-600-708-7555 

FL - TAMPA - Computer Show. FL State 
Fairgrounds. MarketPro 301-984-0880 xt15 


OH - CINCINNATI - Conv. Great Lakes Division 
Convention. Cincinnati Gardens Exhibition Center, 
2250 Seymour Ave. 8:30am-5pm. Stan Cohen 
513-531-1011 

OH - DAYTON - Computer Show. Montgomery Co. 
Fairgrounds. MarketPro 301-984-0880 xt15 

TN - KNOXVILLE - Computer Show. 

Fairgrounds. MarketPro 301-984-0880 xt15 


DE - NEWARK - Computer Show. University of DE. 
MarketPro 301-984-0880 

IL - GLEN ELLYN - Computer Show & Sale. College 
of DuPage. Main Arena of Phys Ed Bidg. Corner of 
Park Blvd. & College Rd. Computer Central Shows 
847-940-7547 

MA - WESTFORD - Hamfest. Greater Boston 
Antique Radio Collectors. Lisa Friedrichs 
508-371-0512 

ME - PORTLAND - Computer Show. Verillo's Conv. 
Center. 10am-3:30pm. Northern Computer Shows. 
508-744-8440 

MI - DEARBORN - Swap'n Shop. Dearborn Civic 
Center. 8am-3pm. Neil Coffin 313-261-5486 

OH - CUYAHOGA FALLS - Hamfest. Emidio's Party 
Center, 48 Bath Rd. 8am-2pm. Bob Recny N8SQT 
330-864-5810 


PA - PITTSBURGH - ARRL Hamfest. South Hills 
ARC. Eric Hegerie 412-341-02270 


MARCH 1997 
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610-527-5903 


ME - LEWISTON - State Convention. Dave Blethen 
207-353-6433 


IN - INDIANAPOLIS - 2 org mn nooo 


NY - LINDENHGRST - ARRL Hamfest. Great South 
Bay ARC. Walter Wenzel 516-957-0218 

OH - CONNEACT - Ham/ Human 
Resource Center, 327 Mill St. Jack Marttila 216-593- 
3353 


Continued on page 112 
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o° NOVAPLE X 


Only Novaplex Brings You So Many Great Low-Cost Converters 


= The New Centurion converter offers o number of powerful features: 
e nt fe | | | parental control favorite channel memory 


switched AC outlet batteries included 


sleep timer » jumper cable included MOTOROLA 68H705C8P MICRO 
remote control included « illustrated user manual 
auto/manual fine-tune © LED display B L @) W @] U T t 


Centurion owe place your orders soon—demand for the Centurion is high! 
each 


Introductory Offer! For a limited minimum order 100 lot 
time only, 10-lot price is only: 


NOVAVISION 


Watch one channel 
and record another 


Panasonic TZPC 145 Converter 
SA 8511-300 Converter 


an 
fieanity Units sold with wireless remote control & batteries 
Features include: parental control (Panasonic only), last Panasonic TZPC 145 $65 
channel recall, favorite channel memory, sleep timer, channel 2 or 3; 10-lot prices 
MILLENNIUM channel 2 or 3 available. 
Configure the vari- in quantities of 10 or more, $65 SA8511 channel 3 8-lot:$ 65 


ous option pack- 
ages to suit your 
needs 
10-lot: 


Also: Panasonic TZ ~PC 175 Series Converter w/volume. 
Topcases for Panasonic, SA and Jerrold (all models). also 
available. Call for pricing and availability. 


Also available: 
Tocom, Hamlin, 
Pioneer, and 
Panasonic com 
patibles; all 
prices quoted in 
this od ore: 
10-lot 
prices 


SRC 8600A SRC 475A (w/volume) SRC 175A SRC 075A PIRC 82A JRC 450A JRCS5OA(w/volume) ZRC3 (Zenith) 
Operates 8600 on- Operates 8540.8 8590 Operates 8500-8590 Operates all beige Operates Pioneer Operates Jerrold DRZ Operates DP, DPBB, DPV, Operates all Zenith 
screen programming series volume-control series non-volume 8500 series converters 8200 series converters © 450 series converters DON 5&7, Storcom VI, PM, PZ, ST series 
converters converters converters & DL4 series converters 


$6.25 $6.25 $5.75 $5.75 $6.25 $5.75 $5.75 $6.00 


Jerrold- & SA-compatible topcases with lenses from $3.25 Kester Solder 44 Coresize from = $8.45/roll 
Torx Bits & Drivers (all brands) from 3.95 Jumper cables (1, 3 & 6 ft.) from 60 
Capacitors (every voltage) at 1000-lot prices from 06 Jerrold- & SA-compatible bezels & lenses from 95 


Call Toll-Free Sam-6pm PST 


Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms 


Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc, 
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SPECIAL | 
PROJECTS 


< " : 

We design/build/ modify /repair/consult on any 
device/system/ process pea electronic/com- 
puter/ mechanical /optica (ce hone/auto/secu- 
rity /Radionic/lab/energy/H FEM/RF/radar/ul- 
trasonic/IR/UV/commo) for business and per- 
sonal/invention needs. Describe & include nonre- 
fundable $30 pre-engineering fee. Time & cost esti- 
mates 7-10 days. Confidentiality guaranteed. 


OFF-THE-SHELF 
HARDWARE 


Van Eck Systems*Data Card Reader/WritersxRF/ 
EM/Wave/Radar/Ultrasonic/IR/Light/Sound 
Detectors/Xmitters/Jammers/ Blasters * Security / 
Surveillance * EM Weaponry /Countermeasures * 
eb laps aieont Resonant Crystal Radionics * 
Bug Tap Detectors/Blasters * Lineman's 
Handsets* Phone Color Boxes * Voice Disguisers 
* ESS Infinity Devices & DTMF Decoders & Child 
Finder * Panic Button * Slot Machine Masters * 
Subliminal Mixer/ Amps (Ultrasonic/Infrasonic) * 
Alien Brainblasters *& Electronic Dowsers * Shriek 
Modules * Ghost Detectors * Vortex Generator * 
Blackjack Devices * 6th Sense Communicator * 
Much, much, much more! Buy our Catalog Today!! 


CELLULAR & 
CORDLESS 
PHREAKING 


How cellphones operate and 
pe oes ied. Vulnerabilities to 
ck attack and countermeasures. “by 
Comprehensive details on re D, ¥) 
Saar NAMs, ESNs, oe DREAMING 
iaoaingh control data formats, com- 
ser beviees MINs, ESNs, SIDHs, bs a sys- 
tems, PROM programming, forcing ACK, test mode and 
resets, cable diagrams, scanning, tracking, scanner resto- 
rations, freq and channel allocations, roaming, ESN and 
SIDH tables, troubleshooting, parts/ equipment sources, 
attendant stations, non-USA bands, health concerns, and 
the ECPA and critique. Step-by-step descriptions to key- 
pad-reprogram 100+ popular cellphones. Plus complete 
section on phreaking cordless phones! Much more! 10 
times more info than any competitor's manual! 

: As a special service to C&CP 
buyers, we'll perform one FREE search of our massive cellphone 
database if requested within 30 days of your purchase. Search 
results not guaranteed. Request by mail (not fax); include a #10 SASE. 


PAGER (Beerer) s — 
MANUAL 29 bind 


Describes in detail how by 
mala 


work, different types and uses, 
VF e, 


quencies, advantages over and 
uses with cellphones, and tips and 
tricks. How Pagers are hacked 


} apace f ti 
and countermeasures. Includes at 
ay for your own Personal ‘ 


(xmitter and receiver). 


HACKING ; / 
FAX MACHINES 39 HY 


Describes in detail how Faxes are 

hacked and countermeasures. 

Includes G3 Fax protocols, commo 

parameters, compression algo- 

rithms, Class 1 & Class 2 com- 

mands, Spy Fax Switcher, Fax 

Servers, FODs/FOCs, and 

Makeup/ Terminating Codes. And insights into 
designing Fax interception devices and modifying exist- 
ing Faxes into Stealth Faxes. More! 


HACKING <2 


PBXs (Private Branch eXchanges) 

are hacked to the tune of about $8 
Billion/yr! Exposes and details / * 

all issues relating to PBX hacking, 
including countermeasures. This 

is the only hacking manual ever 
featured in Forbes Magazine! 


VOICE MAIL 
HACKING 


Exposes how Voice Mail Box 

systems are used and the specific 

yee they are hacked. Includes 

ASPEN, MESSAGE CENTER, 

BIX, GENESIS, CENTAGRAM, 

RSVP, EZ, AUDIX, SYDNEY, 

PHONE MAIL, CINDY, SPERRY LINK, etc. A 
must for all users, hackers and security personnel! 


TH 


TOPS 
SECRET 
CONSUMERTRONICS 


P.O. Drawer 537 Alamogordo, NM 88311 


ORDER TODAY! 505-439-1776 
Fax: 505-434-0234 corpers ont» 


Customer Tech Support: 505-439-8551 
Top Secret Homepage: users.aol.com/wizguru/hi-tech. html 


Established in 1971. Featured on CBS "60 Minutes," Forbes, New York Times. 
Add $5 total $/H (US, Canada). i 


Postal M.O. is fastest. VISA, MC OK. COD ($49-$999), add $6. 


ATM crimes, abuses, vulnerabilities and defeats exposed! 100+ 
methods detailed, include: Physical, Reg. E, cipher, PIN com- 
pee card counterfeiting, magnetic stripe, false front, 
MPEST, Van Eck, tapping, spoofing, inside job, super-cool, 
vibration, pulse, high voltage - others. Case histories, law, (2M !*mcuia_ 
countermeasures, detailed security checklist, labeled interna 
photos, figures. ATMs contain up to $250,000 in cash! Add $20 for Placak Report! 
Describes the reading (using a simple method) and decryption of the magnetic 
flux-reversals on popular credit, debit, security and other card magnetic stripes. 
dates, number of daily uses and uses remaining (ex: cards that are decremented after each use). 
BEYOND PHONE 


THE PLACAK REPORT 

(9) 
How to easily determine the decrypted PIN, PAN, bank number, routing codes, BY 
COLOR BOXES 


CONTROL 


Fear increases over EM 

and ultrasonic mind 

control technologies - 

especially implants! n 

Many more lies pub- oe 

lished than facts. Secret 

agents are often used for reporting 

back to covert organizations. Learn shocking 
truth about this bizarre phenomena! $39. 


Extenders, _ Loops, 

REMOBS, Bridging Heads & 

Cans, Optocom, 3rd Party and many 
other non-box methods - more! $29. 


HACKING 
ANSWERING MACHINES 


All the known ways an- 

swering machines are /¢. 

hacked to listen to - 

even erase - messages, 

and to convert them 

into mini-VMBs. Plus 
countermeasures - protect 

yourself from hackers, thieves! $29. 


PHREAKING 
CALLER ID & ANI 


Details on how the 

work and dozens of ef- 

fective ways of defeat- / 

ing Caller ID, ANI, 

*69, *57, Call Block- 

ing,*67 etc. Also de- 

scribes Caller ID, Orange, Beige, 

Cheese & CF Boxes, ESS, SS7, E-911, various 
Class services, CN/A, Non Pub DA, CAMA, 
DNR, 800-ECR, Diverters, LD Extenders, 
Centrex - much more! $29. 


BEYOND VAN ECK 
PHREAKING 


Eavesdropping on 

TV and eid Base Br 

video signals us- 

ing an ordinary 

TV described in 

detail. Includes security industry 
reports. Range up to 1 KM. Plans include 
both the Consumertronics and the original 
Top Secret Van Eck designs! $29. 


ATTACK! 


Electromagnetic 
weapon attacks cause 
cancer, birth defects, 
and profound psycho- 
logical and neurologi- 
cal disorders! This 
manual includes 
(we investigated)! Includes 
how to how to tell if you are under EM at- 
tack, and specific countermeasures. $29. 


BYANORDER OF 
THE MAGNITUDE 


The most comprehensive, 

hard-hitting, hi-tech sur- 

vival book ever written! 

Topics include electronic, 

computer, cryptography, 

chemistry, weaponry, 

commo, energy, concealment, re- 

venge, alarm, disguise & ID change. Designs, 
tactics & strategies to survive an increasingly 
dangerous and brutal world. Field-expedient 
use of technology in various threat and conflict 
environments and scenarios. More! $49. 


THE ULTIMATE 
SUCCESS MANUAL 


How to lie, cheat, steal, 
influence, and intimidate 
= way to success! 
nderpaid? Overworked? 
Harassed? Manipulated? 
Forget job performance. 
This manual exposes and out- 
lines what it really takes to make it to the 
top in today's corporate BS world! $19. 


HACKER FILES 


Compilation of 100s “£4 
of the best eye POPPING. 

articles written by top hack- 

ers & phreakers. ASCII text. Covers 
every major topic in hackerdom! 
Comes on 3 HD PC Disks! $49. 


Exciting electronic and electro- 
magnetic therapeutic, diagnos- 
tic devices (mostly experimen- 
tal). History, descriptions, | « 
plans, availability! $29._ 


As reported on “60 MINUTES"! 

How devices can slow 

down (even stop) watt- 

hour meters - while loads draw full 
power! Device plugs into one outlet and 
normal loads into other outlets. Describes 
meter creep, overload droop, etc. Plans. 


THE LG. MANUAL; External magnetic ways (ap- 
plied to meter) to slow down and stop power 
meters while drawing full loads. Plans $25. 


- : How watt-hour meters work, 
calibration, error modes (many), ANSI Standards, 
etc. Demand and Polyphase Meters. Experimental 
results to slow and stop meters by others. $25. 


Special! All 3 (above), Only $59! 
COMPUTER 39 aie 
PHREAKING 


) 
Describes in detail how comput- Whe 
ers penetrate each other, and wih 
how VIRUSES, TROJAN 
HORSES, WORMS, etc are }. 
implemented. Dozens of com- 
puter crime and abuse methods 
and countermeasures. Includes 
disk filled with hacker text files and utilities, 
and the legendary FLUSHOT+ protection system (Ed. 
Choice, PC Magazine). Internet advice, password de- 
feats, glossary - much more! Manual + PC Disk! 


INTERNET 
CONS & SCAMS 


Net cons and related frauds 
rake in $2+Billion annually! 
Most are done with little 
fear of prosecution. 

This manual details most, 
and countermeasures. 


INTERNET : 
TRACKING & TRACING 


The Internet is infected with 
spammers, stalkers, scammers, 
infectors, and other wrong- 
doers who hide behind its 
anonymity. Learn how to 
trace them down in this com- 
prehensive manual! Invaluable! 


OTHER EXCITING TITLES! 


CREDIT CARD SCAMS $29 


Describes every known means of credit card fraud and 
scams. Includes countermeasures, Protect yourself! 


CONS & SCAMS $34 

The most comprehensive manual on cons & scams available! 
Details 100s, their many variations, and countermeasures. 
STEALTH TECHNOLOGY $29 


Every known police radar error - stealth method and ma- 
terial used to minimize radar and laser reflections - tactic 
and strategy to fight speeding tickets - methods to detect 
and jam signals are fuily described! 


HEAL THYSELF! $19 
Detailed plans for 3 major electronic therapeutic health devices 
of the types approved by the FDA. Real Alternative Medicine! 


HIGH VOLTAGE DEVICES $29 
Many HV device Lenk Stun Gun, Taser, Prod, Cane, Flasher, 
Blaster, Zapper, Audio/RF/Radar Jammer, Jacob’s Ladder, 
Plasma & Van de Graaff Gens., Fence Charger, Geiger Counter, 
Fish Stunner, Plant Stim., Kirlian, much more! 


POLYGRAPH DEFEATS! $29 
How anyone can tell “the truth” to a “lie detector". Many meth- 
ods to beat the test, and what to avoid. Eye-popping! 


CATALOG. FEATURES 
200+ Hi-TECH 
Propucts! WILL 

BLow Your MIND! 
MAIL $3, OR $1 
WITH ORDER! 


ORDER 
TODAY! 
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Welcome to The N&V Solar Workshop ... 


“ne of the many |et- 
\ ters that prompted 


| & 


ia 4 ‘< Fe Sid acy 5 
eagle idicinca de se : rt ne om % 
| you might want to 


A 12-Watt 
Solar Installation 


| hope you brought your work 
clothes, because we’re going to 
spend a lot of time in the Workshop 
today, getting our hands dirty at 
times. If you don’t completely under- 
stand some of the concepts set forth 
or have questions not answered here, 
take a moment to sit in on the 
Classroom, where there’s a question 
and answer session in progress. 


About the System 


The first thing you do when 
designing a solar installation is to 
determine the system parameters. 
Always begin with the device to be 
powered and work backwards from 
there. 

Let’s take the sprinkler scenario, 
for example. We'll call this System A. 
The selenoids draws about 2 amps of 
current for two hours a day. The 
same is true of the satellite dish, 
which also draws 2 amps of current 
in short spurts, probably for a total of 
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me to write the Nuts: 


Building A Small Solar Power Plant 


an hour a day. We'll call the dish 
System B. Both devices are 12-volt 
operated, and need to have power 
available on demand, not just when 
the sun is willing to shine. 

So for this design, we'll need a 
storage battery, which means we'll 
also need a charge controller, like the 
one described in the Dec. 96 Solar 
Workshop. Figure 1 shows a block 
diagram of our system. If you're 
ready, let’s get started. 


Amp-Hours vs. Watts 


The following is going to be the 
hardest part of the design because 
it’s not easy to understand the first 
time around. Typically, household 
appliances are rated in watts. For 
example, a 100-watt light bulb uses 
100 watts of power. A toaster may 
consume 1,100 watts, and your TV is 
most likely a 250-watt consumer. The 
only thing these appliances have in 
common is their wattage rating, 
because heaven knows a TV set isn’t 
the same thing as a toaster (well, 
mostly not, except for the crummy 
shows on it). 

Photovoltaics work from two dif- 
ferent camps. On one side, you have 
solar panels, which are rated in 
watts. Battery-operated devices, on 
the other hand, are rated in amp- 
hours, or Ah. What’s an amp-hour? 
It's one amp of current flowing 
through a device (load, if you will) for 
one hour. One amp- 
hour doesn’t equal 
one watt, though. 
Watts are the prod- 
uct of voltage times 
current (W=E x), 
whereas amp-hours 
are the product of 
current times time 
(Ah =1 x t). 

If we turn on the 
sprinklers (system 
A) for two hours a 
day, and they draw 
2 amps of current, 
then they consume 
4 Ah of power. The 
satellite dish (sys- 
tem B) also draws 2 
amps of current, but 
for only one hour a 
day, for a total of 2 
Ah. To satisfy the 
needs of system A 
alone, we need 4 
Ah; system B needs 
2 Ah daily. Together 
they need 6 Ah. For 
the rest of this dis- 


N 


cussion, let’s focus on system A, the 
sprinkler system, which is 4 Ah. 

How much is that in watts, you 
ask? That’s a good question because 
you can’t buy an amp-hour solar 
panel. To get a wattage rating, we 
need to know the voltage of the sys- 
tem. In this case, it’s 12 volts. If we 
multiply 12 volts by 2 amps, we get 
24 watts; 12 volts at 1 amp is 12 
watts. At this point, time isn’t a factor, 
but it will be soon, so listen up. 


Insolation 


The next step is to introduce the 
element of time. We already know 
the time of the load, because it’s 
expressed in amp-hours. What we 
need to determine is the amount of 
time the photovoltaics will be gener- 
ating energy, which we'll then con- 
vert into amp-hours. 

The amount of potentially useful 
radiation is called the insolation 
value. Solar insolation varies widely 
from one point on the planet to 
another, and involves many factors. 
Thankfully, the GS Weather Bureau 
has rendered all these factors into 
simple insolation maps, like the one 
shown in Figure 2. 

However, this map doesn’t work 
for microclimates, such as a town 
nestled against a hillside. Fortunately, 
I've located a_ site on _ the 
Internet (http://solstice.crest.org/ 


renewables/solrad/data/index.html) 
sponsored by CREST. (Center for 
Renewable Energy and Sustainable 


by TJ Byers 


Technology) which has an interactive 
solar radiation and climate database 
for hundreds of cities in the US and 
its territories. You click on your city 
from a map (Figure 3), and up pops 
a detailed chart of your solar and 
weather conditions for the whole 
year. 

However, if you look at the inso- 
lation map in Figure 2 carefully, 
you'll notice that the majority of 
cities in the continental US have an 
insolation value between 5 and 6. 
This means that over the course of a 
year, you can expect to receive five to 
six hours of productive solar power 
on average. These are the numbers 
we'll use for the next part of our 
design. 


Crunching the Numbers 


Let’s say that we want to trans- 
late 4 Ah into wattage for San 
Francisco, which has an insolation 
rating of 5.5. First, we need to calcu- 
late the current using the formula 


| = Ah/insolation value 
or 
1=4/5.5 


which is 0.73 amps. This tells us that 
a sustained current of 0.73 amps for 
5.5 hours is the equivalent of 4 Ah. 

Now that we have a current 
value, it’s easy enough to calculate 
wattage. Let’s assume, for the 
moment, the voltage is 12 
volts. Plugging these values 
into our W = El formula 
gives us an answer of 8.76 
watts. Now we're getting 
somewhere. 

We now know that we 
need at least a nine-watt 
solar panel to keep our sys- 
tem afloat. Rather than 
have you wade through all 
the calculations, ripping 
out your hair or clawing at 
your face, I’ve done the 
homework for you in Table 
1. Notice that the farther 
south you go, the higher 
the insolation value, and 
the smaller the solar panel 
wattage requirement. 


Sizing the System 


The next step is to match 
the numbers in Table 1 to 
your load and solar condi- 
tions. This time, let’s pick 
Los Angeles, which has an 
insolation value of 6.0, 
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our Los Angeles solar site. The first is the 10 Watt Lite 
If we follow this same sce- |} “Clone” (part number 11-560) from 
nario for Seattle, it would |} Alternative Energy Engineering. This 
be wise to up the size of |} module was made in Korea as a 
the battery to 20 Ah || power supply for a pump in a solar 
because of the more water heating system, but the dimen- 
severe weather conditions. sions were wrong. AEE bought a 
A 20 Ah battery will typi- || large quantity at a good price, and 
cally last up to five days |] they’re passing the savings on to 
and discharge to only 20 |} you. The price is $95.00. This stain- 


percent on average. less-steel-backed panel measures 
10.6” x 17.6” and comes unframed. 
Shopping for Solar ‘Next is a 12-watt module from 


Jade Mountain (catalog number 
With grocery listin hand, |} PV908). The solar panel was made 
it's time to go shopping for |} by Chronar, which went out of busi- 
the parts needed to put |} ness about 10 years ago. Jade 
this system together. Let’s || Mountain acquired several thousand 
tackle the solar panel first. of these panels and is selling them 
Depending on your geo- |} for $95.00. The module measures 
graphical location, the 12” by 36” and comes fitted in a 
solar panel will vary in size |} metal frame. 
between 10 watts and 12 Last, but not least, is the 11- 
watt solar panel from 
Solar Electric. Made by 
Unisolar, this flexible 
panel is unbreakable 
and is often used in RV 
and marine applica- 
tions. It measures 12” 
by 24” and sells for 
$99.00 unframed, or 
$129.00 framed. 
Finding a suitable 
battery isn’t as easy as 
it first appears, espe- 
cially if you're looking 
for a low-cost unit with 
good quality. My pick is 
the Model PS-12120 
from Power-Sonic 
(Figure 4). It provides 
12 Ah of power, and 
retails for under $50.00 
(call Power-Sonic for 
the dealer nearest 
you). It’s a_ sealed, 
maintenance-free _bat- 
tery of spill-proof con- 
struction with valve — 
regulated recombina- 
tion (see the Dec. '96 
Classroom for details). 
The battery can with- 
stand between 200 and 
1,000 charge/dis- 
watts. Well, | did charge cycles, depending on the 
some shopping average depth of discharge, and 
around and recovers quickly from a very deep 
came up with || discharge. Under normal usage, the 
solar panels from three vendors that || battery will last about five years. 
fill the bill (see “Where To Buy” for |} Power-Sonic also carries a full line of 
details). All sell for under $100.00. photovoltaic batteries ranging in 


ens its life. Moreover, 
what happens if the 
ve sun doesn’t shine for 

— aes a day.or two? Do you 
operating with a 4 Ah load. Our chart |] go without the sprin- 
tells us the current is 0.66 amps and |} klers or forego watch- 
that the photovoltaic requirements || ing TV? Hardly — you 
are somewhere between 7.9 and 8.7 || just buy a bigger bat- 
watts. tery. 

Why the two wattage ratings? But here’s where 
Because not all solar panels are rated {| you have to be care- 
at the same voltage. Some vendors |} ful, because oversiz- 
rate them at 12 volts (nominal) and |} ing the battery is as 
others at 13.2 volts, the minimum jj bad as undersizing it. 
voltage needed to charge a 12-volt |] Unless the battery is 
battery. For now, let’s go with the exercised, the plates 
higher voltage, which specifies 8.7 || will sulfate and suffo- 
watts. cate the battery. Let's 

Keep in mind that this is the |] see what size is the 
power used on a daily basis, and not || best for this applica- 
the power we need to generate. As | |] tion. 
discussed last month in the If we select an 8 
Classroom (you did attend, didn’t |} Ah battery, it will last 
you?), you have to put more power {| two days without sun- 
back into a battery than you took jj shine, and discharge 
out. Which means our battery will go |} to only 50 percent on 
dead in short order if we use an 8.7- || average. That's cool, 
watt solar panel. but not good enough. 

Typically, you need to return at |} A 12 Ah _ battery 
least 10 percent more power than {| would be better 
you take out. The size of the solar |] because it gives us 
panel has now jumped from 8.7 to |} three days of cushion 
9.6 watts; let’s call it 10 watts. and only discharges 33 

That done, we now need to percent daily. (When 
match the photovoltaics to a battery. used in a system with a 
We know that the battery must be |] 3 Ah rating, this changes 
able to supply 4 Ah on a daily basis. || to four days storage and 25 percent 
However, fully depleting a battery on || daily discharge.) 

a regular basis (deep cycling) short- This is the battery we'll select for 


HOT! Photovoltaic Web Sites 


CREST, the Center for Renewable Energy and Sustainable The National Renewable Energy Laboratory's Web site 
Technology (http://solstice.crest.org/) is specifically geared to pro. — (http://www.nrel.gov/research/pv/tapsun.html) includes a compre- 
viding info ; 


via the Internet, and includes a good database of US climate _ hensive discussion of the economics of photovoltaics and 
data, including detailed solar data on hundreds of cities (Figure 3). of a range of applications. 


‘The Solar and Renewable Energy Resources list The US Department of Energy's “Energy Efficiency & Renewable 
5 eed (sre ex- orale es/solarinfo.html), maintained by Energy Network" (http://www.eren.doe.gov/) is a good general 
the! tional So Pehaoy Society, is the most comprehensive solar SOurce on efficiency and renewable energy, and includes a range of 
Website I've ever seen. This ts a must — check it out. databases. 
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| PS-12120 / 12V-12.0 Amp. Hr. Battery 


Case: 


—— 


[Nominal Voltage: 


omunal Capacity: 


Density (20 hour rate) 


[Specific Energy (20 hour rate) [ 16.4 Watt-hoursfpound [35.1 Watt-hourskkg 
‘intemal Resistance (Fully Charged Battery) | 16 miliohms (approx.) 


capacity from a few amp- 
hours up to hundreds of 
amp-hours. 

Of course, Power-Sonic 
isn’t the only maker of bat- 
teries. More are listed in the 
“Where To Buy” box. 
Moreover, batteries of this 
capacity can often be found 
on the surplus market for 
pennies on the dollar. While 
a car battery could be used 
in this application, it won’t 
last more than a_ year 
because it’s oversized and 
intolerant of the photovolta- 
ic’s erratic charging cycles. 
But if you want to see for 
yourself, who am | to stop 
you? 


Assembly 


Now comes the fun part 
— getting our hands dirty. 
Let’s begin by positioning 
the battery in a warm, cozy 
place where it’s not exposed 
to the elements. Lead-acid 
batteries lose a lot of their 
power when the tempera- 
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ABS Plastic 


12 Volts (6 cellsin series) 


20 hour rate (600mA to 10.50volts) [ 120AH 
[ 10 hour rate (1100mA to 10:50-volts) [11.0 AH 
| Shourrate (2000mA to 10.20 volts) { 10.0 AH 
_ ~olhour rate | (7800mA to 9.00volts) | 7.8AH 


Angle = Latitude + 15° 


ture drops. In fact, they lose about 
half their capacity when the tempera- 
ture dips below freezing (32° F). So 
it’s best to find a home for the battery 
that’s as close as possible to room 
temperature. If there’s no room for it 
at the inn, a wooden box is better 
than no shelter at all. 

The charge controller is sensitive 
to its environment, too. Ideally, it 
should be placed close to the battery 
in a warm spot for best performance. 
If that’s not possible, it’s better to 
move the controller indoors and run 
extra wires to the battery, if neces- 
sary. The controller connects to the 
battery through two polarized quick- 
disconnect connectors, the same 
kind used in automobiles. The posi- 
tive terminal is 0.25 inches and the 
negative is 0.187 inches; both are 
standard sizes you can buy at any 
auto parts store. (Refer to Figure 1 
for wiring details.) 


Seeking the Solar Angle 


The last step is mounting the 
solar panel and’ connecting it to the 
controller. This is going to take some 
imagination on your part because 
none of the modules have the same 
mechanical specifications. Some are 
larger, some smaller. One has a 
frame with mounting holes, the oth- 
ers don’t, Things get even more com- 
plicated if you bought your solar 
panel from a different manufacturer. 
So here’s where | leave you to your 
own devices. However, here are a 
couple suggestions. 

The best place to start is to take 
a hard look at what you've got, then 
decide which is the best way to 
secure it to something solid, such as 
a piece of plywood or plastic pipe. In 


For best year-round performance, 
the solar panel should be tilted at an 
angle equal to the latitude of your 
location plus 15 degrees. 


the case of the unframed Unisolar 
module, I’d consider Velcro as a 
means of attachment. If you're not 
fussy about appearance, duct tape 
will work, as will clamps or brackets 
epoxied to the metal frame. Each of 
the modules recommended here are 
slightly flexible and won't crack or 
break, but you should take as much 
care as you can when mounting 
them. Whatever you do, DON’T 
DRILL HOLES IN THEM! 

Once you've placed your panel 
in a suitable framework, you'll need 
to point it towards the sun. Although 
you can throw it on the ground or 
toss it on a roof and walk away and 
have it work, it’s not a good idea. 
Maximum efficiency is achieved 
when the solar panel is facing south 
and tilted at an angle that’s equal to 
your latitude plus 15 degrees. If you 
live in Los Angeles, the angle of the 
tilt will be 50 degrees (35 degrees + 
15). San Francisco is 53- degrees, 
and Seattle is 62 degrees. 

If you don’t know your latitude, 
you can find it on almost any map. 
Another way to determine your solar 
angle is to pound a stake in the 
ground on a sunny day and wait for 
high noon (make sure the stake is 
straight up and down). Notice that 
the stake casts a shadow on the 
ground. At noon, drive a small tent 
peg into the ground at the tip of the 
shadow. Now run a piece of string 
from the peg to the top of the stake 
(Figure 5). This is the angle you want 
for your solar panel. 

Of course, the length of the shad- 
ow is going to vary over the course of 
a year, so you may want to take the 
measurement around the vernal or 
autumnal equinox (March 21 or 
September 22) for best results. (The 
equinoxes are the days when the 
planet is evenly aligned toward 
the sun, with neither the north 
nor the south pole tilted toward 
Sol.) 

After the solar panel is secure- 
ly in place, run the wires to the 
charge controller. Be sure to 
observe polarity because you'll 
have to splice onto the short 
leads coming from the module. 

If you’re using the charge con- 
troller described in last month's 
Solar Workshop, set the value of 
Rs to 10 ohms. By the way, | 
made a mistake describing the 
calibration and operation of the 
controller last time. | stated that 
12.6 volts was the trip point, 
when in fact it’s 14.2 volts. 
Whatever made me think 12.6 
volts could charge a battery to 
13.2 volts is beyond me (12.6 is 
the nominal voltage of a 12-volt 
battery). Obviously, it was a 
typo that | perpetuated once | 
made it. 

With a voltmeter, monitor the 
voltage across the battery as it 
recharges. When the battery 
voltage reaches 14.2 volts (not 


Table 1. Solar Panel Wattage Requirements 
4 Ah | 
Insolation Value Current (amps). Wettage @ 12.0V Wattage @ 13.2V 


9.6 10.5 
8.8 9.6 
7.9 8.7 


0.80 
0.73 


0.60 
0.54 
0.50 


60 
90 
100 
80 
55 
75 
51 
40 
60 
53 
48 


12.6 volts as previously stated), 
advance VR1 until the relay just pulls 
in. If you decide to buy your con- 
troller instead of building it, it will 
come already calibrated. Charge con- 
trollers are available from the same 
people who sold you the photovoltaic 
panel. 

Lastly, connect your load to the 
completed solar generator. Again, be 
sure to observe polarity if your device 
is polarity-sensitive (e.g., radio or 
TV). Now sit back and enjoy the fruits 
of your labor. 


The 
Classroom 


Frequently 
Asked Questions 


I planned to give a lecture on 
photovoltaic theory today. You know, 
something about boring quantum 
physics and how it makes a solar cell 
produce electricity. But I’ve received 
so many requests from readers who 
are unclear on the practical aspects 
of solar power, that | decided the time 
would be better spent if | turned this 
Classroom session into a question 
and answer period. You ask the ques- 
tion, and I'll do my best to answer it. 
First question please. 


1-What are photovoltaics? 


Photovoltaics are solid-state 


‘Table 2. Most Popular Module Comparisons 
(source: Jade Mountain) 


Cost _—_—~Prrice/watt 


semiconductor devices that convert 


light directly into electricity. They’re 
usually made of silicon, the same 


- material used to fabricate transistors, 


LEDs, and microprocessors. 


2-How does it work? 


When sunlight hits the face of a 
solar cell, photons are absorbed in 
the semiconductor material, which 
pump up the energy level of the elec- 
trons in the silicon and sets them 
free. Metal contacts on both sides of 
the solar cell collect these free elec- 
trons and make them available to 
external devices, like motors and 
lamps. 

As the electrons flow through 
these devices, they give up their ener- 
gy, which causes the motor to spin or 
the lamp to light, and return to the 
solar cell where they’re recycled. 
There are no moving parts and no 
materials are consumed or emitted. 


3-Does solar electricity 
come from light, heat, or 
from some other force radi- 
ated by the sun? 


It comes from light. While silicon 
solar cells respond to most wave- 
lengths of visible light, they’re most 
sensitive to light in the red part of the 
spectrum, including that which 
extends into the infrared region. 


4-Where can I use photo- 
voltaics? 


Well, you can use the electricity 
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generated by photovoltaics to power 
any electrical device, including lamps 
for lighting, motors to pump water, 
radio transmitters, and much more. 
Presently, photovoltaics are finding 
widespread use in remote locations 
where conventional electricity isn’t 
available, such as remote radio sites 
and vacation cabins. 


5-Is there a limit to solar 
power? 


The only limitation is the cost of 
the equipment and the amount of 
space you have for the installation. 
Because photovoltaics are modular, 
you can keep on adding as many 
solar panels as you wish to the array 
to increase the power output — well, 
at least until you run out of real 
estate. 


6-What does solar power 
cost? 


That depends on the application. 
Systems of 100 watts or more gener- 
ally cost between $10.00 and $30.00 
per watt at the time of installation. 
Smaller systems are typically more 
expensive — but not always. 

For example, the 12-watt installa- 
tion described in the Workshop costs 
just $17.00 per watt. The photo- 
voltaics themselves account for one- 
third to one-half the cost of any sys- 
tem (Table 2). The rest of the costs 
are incurred by the support equip- 
ment, batteries and controllers, and 
labor. While it’s hard to compare pho- 
tovoltaic costs to utility-provided elec- 
tricity, the life cycle cost of solar gen- 
erated energy generally ranges from 
$0.30 to $1.00/Kwh. 


7-In reference to your Oct. * 
"96 issue, can you tell me 
where I can buy 40-watt 
solar panels for about 
$100.00? 


You can’t anymore. These were 
surplus ARCO Solar modules sal- 
vaged from the Lugo substation pro- 
ject in Hesperia, CA. These panels 
are now sold out. However, Carrizo 
Solar, the Lugo dismantler, has 
acquired a large number of utility 
grade photovoltaic modules (Solarex 
PL-110) from the Omniplex Museum 
in Oklahoma City. You can buy these 
60-watt (actually, 70-watt) modules 
from Jade Mountain for $220.00 
each, which makes them just slightly 
more costly ($3.67 per watt) than the 
ARCO Solar modules. 

Unfortunately, they’re four-volt 
panels, so you'll need four of them 
for 12-volt operation. But four mod- 
ules nets you 240 watts or better, 
making them ideal for large power 
installations. 


8-Do photovoltaics work on 
cloudy or rainy days? 


Where To Buy 


AAA Solar Service & 


5555 Santa Fe St. #J 
, CA 92109-1602 
2-5678 


Because photovoltaics respond 
best to low-frequency light in the red 
part of the spectrum, their output is 
only slightly affected by the weather. 
Typically, they can generate between 
50 percent to 70 percent of their 
rated output under a bright overcast. 

A dark, stormy day can reduce 
that number to 10 percent of full sun 
intensity, but they will still chug away 
as best they can. Only the cloak of 
night can stop them from generating 
electricity. 
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9-What if it’s snowing. 
Won't they freeze up? 


Contrary to “practical” logic, 
where cars and buses grind to a halt 
on a snowy day, photovoltaics actu- 
ally generate more power at lower 
temperatures. This is because pho- 
tovoltaics are semiconductor 
devices (diodes, to be exact) which 
produce electricity from light, not 
heat. And, like most semiconduc- 
tors, they operate more efficiently at 
cooler temperatures. 


10-How about fog? 


Unfortunately, fog is the fly in 
the ointment. Very little solar energy 
penetrates a heavy fog, such as you 
find in San Francisco and other port 
cities during certain times of the 
year. The solution is to oversize your 
systern so that you can survive until 
the fog passes. 


11-How about indoors? 


Indoor light levels, even in a 
bright office, are dramatically lower 
than outdoor light levels, typically by 
a factor of several hundred or more. 
Photovoltaics designed for outdoor 
use will generally not produce any 
useful power under these conditions. 


However, there is a class of photo- 
voltaics designed specifically for 
indoor use, like the cells found on 
calculators, which work great 
indoors, but perform poorly in full 
sunlight. 


12-I want to set up a small 
solar generator in my back 
yard, but the apartment 
building next door blocks 
the sun for most of the 
day. Does the collector 
have to face south? 


Yes, south is where the power is 
(in the Southern Hemisphere, north 
is where the power is). However, you 
may be able to collect some rays by 
angling the solar panel to pick up 
bounced or scattered light (perhaps 
off a neighboring window) and gain 
some power there. What I'd do is 
ask permission to put the solar 
array on the roof of the offending 
building. Explain to the owner it’s 
like a satellite dish, and that it does 
no harm. After all, you have nothing 
to lose and everything to gain. Good 
luck! 


13-What maintenance is 
required of photovoltaics? 


Virtually none, except for wiping 


or hosing down the panels from time 
to time. But that’s not even needed 
unless you live in an area where it 
never rains. If you have a battery in 
your system, you'll need to monitor 
it according to the manufacturer’s 
instructions. 


14-How long do photo- 
voltaics last, and will my 
modules lose power over 
time? 


That depends on the construc- 
tion of the cell and the process used 
to make it. Single crystal cells (CZ) 
are the most stable and lose hardly 
any power over their 30-year life- 
span. 

Polycrystalline cells last almost 
as long, but they generally lose 
some of their oomph over the years 
(expect to see 80 percent of their 
original power after 20 years). 

Thin film and amorphous cells 
have a predictable falloff in output in 
the first few months of operation, 
which~slows down and stops after 
some time. The modules’ output 
from then on is relatively stable. 

Depending on the manufacturer, 
this drop-off can be anywhere from 
20 percent to 50 percent. The life 
expectancy of a thin-film cell is in 
the range of 5 to 10 years. 


15-Besides photovoltaic 
modules, what else do I 
need in my system? 


Although a solar-powered sys- 
tem can be quite simple, you'll prob- 
ably want no less than the minimal 
set-up described in this month’s 
Workshop, which includes a battery 
and charge controller. In larger sys- 
tems or systems that have to run AC 
appliances, an inverter is required. 
Beyond that, it’s just a matter of the 
hardware, fuses, and wire needed to 
keep things together. Really, it's 
nothing fancy or complicated. 


16-Can photovoltaics be 
used for space heating or 
heating pools? 


At these prices, | wouldn’t think 
so. If you’re out in the sticks, it’s 
cheaper to use propane for heating. 


17-What do you know 
about photovoltaic electric 
cars? When will I be able 
to buy one? 


Uh ... well, it sounds like this ses- 
sion is winding down. I’m sure more 
than a few of you still have things to 
do in the Workshop, so let’s call it a 
day. See you next time. NV 


INFINITER 300 
2-1/4°L x 1/2"S - 650 nM 
$35 


© TRANSMITS UP TO 500’. 


TO ANY OTHER ROOM IN HOUSE. 
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LASER POINTERS & MODULES 


SUPER NBK/BBK POINTERS 
5”’L x 1/2” © - 650 nM 
ULTRA 635 am 

SEND FOR FREE CATALOG - MANY LASER PRODUCTS AVAILABLE 
2.4TRB WIRELESS VIDEO/AUDIO 
TRANSMITTER RECEIVER SYSTEM S$ 160 (2 For $s 150 ca.) 


© TRANSMIT VIDEO & AUDIO FROM VCR 


© USE WITH VIDEO CAMERA TO KEEP AN EYE ON “KIDS”. 
© HAS STANDARD VIDEO/AUDIO INPUTS & OUTPUTS. 

© COMES COMPLETE WITH BUILT IN ANTENNAS, AC 
ADAPTERS & ALL NECESSARY CABLES. 


$ 36 
$ 59 


WIRELESS! 


INFINITER “6” POINTER 
3°L x 3/4" - 650 nM 


670-650-635 nM 
LASER MODULES 
CALL FOR PRICING 


2.4TR-CLOCK “NANNY CAM” 
* KEEP AN EYE ON ANYTHING 


WHITE CAMERA 


or ANYONE. 
© 500’ FOOT PLUS RANGE. 


© VIDEO & SUPER SENSITIVE 
MICROPHONE. 


$ 895 


COMPLETE SYSTEM 


Write In 153 on Reader Service Card. 


BLACK & WHITE & COLOR VIDEO CAMERA BOARDS 
© CME-25S “MINIATURE” BLACK & 


© CME-100 SERIES BLACK & WHITE 
PINHOLE, STANDARD or “C” 
MOUNT LENS CAMERAS 

© CME-100(P) BLACK & WHITE 
PINHOLE or STANDARD LENS 
CAMERAS with MICROPHONE $ 125 

© CME-300 SERIES COLOR PINHOLE, 
STANDARD or “C” MOUNT LENS 
CAMERAS with MICROPHONE $ 245 


WE SUPPLY ALL TYPES OF CAMERA BOARDS - CALL US 


4LCD 4” ACTIVE MATRIX - BACKLIT 
LCD COLOR MONITOR 


© 6-3/4" (W) x 6” (H) x 2-3/4"(D) 

© STANDARD VIDEO INPUT 

© 480(H) x 240(V) RESOLUTION 
WE CAN SUPPLY ALL YOUR WIRELESS VIDEO/AUDIO NEEDS ... GIVE US A CALL 


CREATIVE MICRO ELECTRONICS, INC. To ORDER - CALL (800) 771-1295 (OUT OF NEVADA ONLY) 
(702) 294-3159 (LOCAL) FAX: (702) 294-3158 (ALL AREAS) SEND FOR FREE CATALOG WE ACCEPT CREDIT CARDS 


$ 75 


$ 95 


$235 


200W MINI TOWER POWER SUPPLY 
Like new. Standard mounting and hookup. 
95C023 $9.95 each 


STANDOFF ASSORTMENT 


Popular sizes and styles wer in ‘cr bas 
92J007———— CC s«100 for $4.95 


9VDC, 200mA 
WALL WART 
2.5mm x 5.0mm 90° 
coaxial power connec- 
tor, center positive. 
96E013 oo 


a a sere PACKARD 


HIGH SPEED SCOPE PROBE 
Hewlett-Packard 10041A. 100 MHz, 9-14 pF. 
includes tip accessories, adjustment tool and 


spec sheets. 
952021 $54.95 each 


LIQUID CRYSTAL SHUTTER) 
VARIABLE DENSITY FILTER 

0.5" x 1.625" active area. 0% to 23% trans- 
mission, Switching rate up to 4 KHz. Specs 
included. 


_ 


TRUE NETWORKING - FAST! 

DuoNetis the simplest way to get networked 
under Windows for Workgroups 3.11. No 
hassles with ethernet boards and dip switches. 
No need to open your computer. Just plug the 
DuoNet cable to the parallel ports of two 
computers, run the WFW3. 11 network setup 
and within five minutes you're ready to share 
files, disks, CD-ROM drives and fax/modem 
cards, send mailand use acommon scheduler. 
DuoNetis a full replacement for two ethernet 
boards, PCMCIA cards or pocket adapters. It 
is especially useful for notebook-to-desktop 
communication, since DuoNet uses any par- 
allel port as a cost-effective built-in network 


escoz6 $14.95 each 


(Ro ae 
POWERFUL MAGNET 
Assembly contains two neodymium magnets, 
approx. 0.75" x 1.75" x 0.25", which are ce- 
mented into a sturdy metal frame. Each mag- 
netis about 300 Gauss and can pick up aten- 


pound chunk ofiron. 
96N003 $4.95 each 


HOLD-VAC® 

SURFACE MOUNT TOOL 

This pen-style vacuum toolis delivered to you 
with four different size vacuum cups - ideal for 
handling and manipulating various surface 
mount components during assembly or repair 


rations. 
V-800 $19.95 each 


SMALL DC GEAR MOTOR 

1.5" overall length, 0.625" diameter, with 0.25" 
long, 0.0625" dia. shaft.144:1 gearratio. Draws 
85 RPM @ 5VDC, 25mA. Brand new! 
96M004 $6.95 each 


H-P IB CABLES 
IEEE-488 interface 
96WO00S9 - 2 meters 
96W008 - 1 meter 


PC-COMPATIBLE MOUSE 
400 DPI, 3 buttons. Drivers included. 
B $5.99 each 


12VDC MINI FAN 
60mm (2.375") square. 
94F004 $4.95 each 


PENTIUM CPU 

COOLER ia 
Miniature 12VDC 0.9W fan blows onto 2.25" 
square heatsink. With mounting hardware. 
960016 


95 each 
ALTHERNET™ 
AitherNet allows sharing of programs and 
hard disks on all PCs or notebooks that are 
interconnected, using the 25-pin D-SUB type 
cables that are included. Our parallel transfer 
protocol replaces serial transfer solutions and 
makes the data transfer faster and more reli- 
able. AltherNet can even be used as an add- 
on in an ethernet networking environment. 
95C025 $19.95 each 


ALIGNMENT TOOLS 

Color TV-FM-AM-CB Alignment Set 
Contains the following tools: .078 hex stopper 
type with flexible shank; .078 hex stopper type 
with rigid shank; 0.78 hex thru type; .101 hex 
stopper type with Magnavox-type screwdriver 
tip; .010 hex thru type; .101 metal double- 
tipped insulated oscillator screw adjusting tool; 
.025 x .156 tip non-metallic trimmer adjuster 
with non-metallic conical point probe; .080 


square (RCA) type. 
PA68-A $4.95 each 


SPDT POWER RELAY 

24VDC, 470 Ohms, 10A, 
240VAC/30VDC, 1/2HP, 
plug-in with 0.187 quick con- 


nectors. 
96B012 $2.50 each 


GREMLIN 

GETTER 

Tape over ribbon cable up to 50 cond. to 
eliminate unwanted radiation. 2.5" x 2.125" x 


UHF LINEAR 

AMPLIFIER 

890 to 940 MHz. Gain: 17dB. Bias: 18V @ 
100mA. Used in cellular communications 


$14.95 each 


RUBBER FEET 
Fastex brand stick-on bumpers, 0.75" dia. x 


0.25" high, 42 per pad. 
96Z006 $1.50/pad 


CARBON COMPOSITION 
RESISTORS 
All Stock 5% Lege 


We Also Stock Power Resistors 
In The 3W to 200W Range. 


Fax your Needs to (408) 943-9776. 


TV AUDIO DEMODULATOR 

Takes channel 3, 4 or 5 signal and demodu- 

lates the audio. Comes with info and schemat- 

ics, and additional schematics to build add-on 

video demodulator board. 
028 $14.95 each 


& ALLTRONICS 


2300 Zanker Road - San Jose, CA 95131-1114 
(408) 943-9773 - Fax (408) 943-9776 


World Wide Web: http://www.alltronics.com 
On-Line Ordering: (408) 943-0622 * 14400-N-8-1-24 Hrs 


Write in 107 on Reader Service Card. 


PHONE LINE 
MANAGER 


Better than Caller ID! This 

device detects an incoming 

call. If you subscribe to caller 

1D, the unit will automatically 

receive and display the 

caller's telephone number. If 

not, the unit will ask the caller 

to enter their telephone or per- 

sonal |D number. The device will then display 
and compare this telephone or personal ID 
number to a memory bank of numbers that 
you've installed. If the system finds a match 
your phone will ring. If the system does NOT 
find a match, the caller will be directed to leave 
a message. All messages are digitally re- 
corded. No tape or answering machine nec- 
essary. New, in factory cartons, with docu- 


$59.95 each 


(EEE EEE 


SUPER BRIGHT LIGHT BAR 

Twenty very bright red LEDs mounted in a 
plastic reflector/lens housing. Measures 16.5" 
long by 1.2" wide, 12VDC @ 400mA opera- 


tion. From auto brake light. 
96L001 $4.95 each 


ones taanrwaon « 
an2ononoaov or 
BHaaau cs ono - 


MINI UNENCODED KEYBOARD 
Matrix-type. 43 keys. 5.625" x 2" metal frame. 
96B007 $1.49 each 


HEAVY DUTY 
INSTRUMENT 
CASE 


Unit splits apart for ease of access. Self- 
adhesive feet and screws included. ABS 
plastic used for flexibility and strength. Grey 
body complete with black front and rear panels. 
1C115B includes ventilation slots and speaker 
recess. 
Order# Pri 
IC115A 6.20 
iC115B 8.20 


2.5" x 8" x 6.4" 
3.1" x 10" x 7.4" 


STEPPER 

MOTOR 

400  step/rev. 

(0.9°/step). 

NEMA 17 size, 

2.5m deep, ball bearing, 5mm dia. shaft front 
and rear. Front shaft has a sleeve pinned to it 
to make it 7mm dia. by 1.5cm long. Bipolar 70 
Ohm coils. Menebea (Japan) P/N 16PY-Q203- 


01, 
96M005 $4.95 each 


STEPPER MOTOR DRIVER IC 
UCN5804. Drives a unipolar stepper in one of 
three operating modes: single phase, two 
phase or half step. Up to 1.25 Amps per 
phase. Step and direction input. Drive with a 
555 oscillator, parallel port, etc. Build your 
own robot turntable for model trains, anything 
thatrequires precision positioning. 
931002 $4.50 sach 
+ Above, packaged with 5V stepper motor 
(92M010) and schematics. 

931003 $9.95 each 


Store Hours: 9-6 M-F & 10-3 Sat. - Pacific 
Visa, M/C, AmEx Accepted. 
California Residents Add Sales Tax. 
Shipping Additional on All Orders. 
Prices Good 60 Days from Date of Publication 


— se 
Send $2.00 For Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 
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TEST EQUIPMENT cont. 


WANTED: SERVICE MONITORS. WE PAY 
TOP DOLLAR BY NEXT DAY FEDEX FOR 
USED IFR, MARCONI, MOTOROLA, AND 
HEWLETT PACKARD SERVICE MONI- 
TORS. ANY CONDITION, WORKING OR 
NOT. DON’T LOSE MONEY. CALL 1-800- 
476-2526 OR FAX 601-868-0133. 


HP 4815A Z-METERS: Sandford Associates, 
the TOTAL service specialist with the HP 
4815A RF vector impedance meter. Buy, sell, 
and restore, warranted to HP factory specs. 
Former HP factory tech/supv. with expertise, 
parts, tooling, and probe accessories. 
Tel/write: 110 Highview Terr., Hackettstown, 
NJ 07840, 908-852-7989. E-Mail: 72540. 
1345 @compuserve.com 


MICROPHONE 


price. It really stomps out 


a signal. The WM-2 kit is | 2 thru 22 eh 


a buffered wireless 
mike that operates from 80MHz to 120MHz FM, 
the frequency of any broadcast FM radio. Includes 
a mini-electret mike. 6 to 12v DC. SIZE: 1.25"x 1 


KIT $14.95 
MICRO-MINIATURE 


TRANSMITTER 

We haven't seen a smaller 

phone transmitter than the 

MMPT2 kit. Powered by the 

phone, it requires no battery. 

Transmits both sides of a 
phone conversation to an FM radio up to a 1/4 mile 
away.Tunable from 88 to 108MHz FM. Attach it to 
one phone or add it to the line to pick up all incom- 
ing calls. The MMPT2 is undetectable if properly 
installed. Unit has surface mounted parts, you 
install the leaded parts. Size .45 "x .6” 


MMPT2 
MICRO-MINIATURE 
WIRELESS MI 


est we've ever seen, With it's 

super sensitive mike it transmits 

a whisper or a room of conversa- 
tion to an FM radio, tunable from 88 to 108MHz FM. 
With a r antenna it transmits about 1/2 mile. The 
kit is made with surface mounted parts, we have 
— mounted these parts. You install the leaded 
parts. Power requirement 6 to 12v DC. Size .35°x.9" 


kit $34.95 


STROBE LIGHT 
Do you need an attention 
getter, warning light,or 
flashing light for model air- 
planes? Then this kit is for 
you. Use it as an emer- 
gency light for your auto, 

tadio tower, even use it on your bicycle. Has a variable 

flash rate. Power requirement 6 or 12v DC . 

Size 3.5°x1.9" 


ST-1 xit $11.95 


FM STEREO TRANSMITTER 


Own your own FM radio 

Station. Any stereo sig- 

nal you plug into the 

FMST-100 will be trans- 

mitted to any FM radio 
tuneable from 76 to 108MHz FM. Transmit a wire- 
less link through an auditorium, from your car to 
your camper, listen to your CD's while mowing the 
lawn, Play music on one channel sing on the other. 
Clarity is excellent, aprox. 40dB stereo separation. 
Length of antenna determines the distance of trans- 
mission. Complete with stereo input level controls & 
crystal for stereo separation. 9v battery operation. 
SIZE: 1.5" x 2.5" x 3" 


FMST-100 Cabinet $8.95 xr $29.95 
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TEKTRONIX 7000 SERIES: 7CT1N curve 
tracer $350. 7D20 digital storage $700. 
7L5/L3 spectrum analyzer, 20Hz-5MHz, 
10Hz RBW $1,400; with tracking generator 
$1,900. 7$12, S-6, S-52 time domain reflec- 
tometer $1,400. 7$14 1GHz sampler $600. 
Excellent condition! All with warranty. Pepper 
Systems, 214-353-0257. 


SPECTRUM ANALYZER, HP 141T/8552B/ 
8553B $1,250. 8443A tracking generator 
$300. Warranty. Ridge Equipment, voice/fax 
301-831-7671. 


WANTED! TEST equipment. We pay top dol- 
lar for used scopes, generators, analyzers 
from HP, Tektronix, and others. Call Charles 
at Metric for immediate quotation. 1-800-432- 
3424. 


BOW 


Many of our kits are 
available completely built! 


Our TV filters eliminate 
: a TV NOTCH unwanted TV channels or 
jvel wil ur pore | FILTERS 


most units many times its | FOR CHANNELS 


interference that alters both 
sound and video with a beep 
. beep beep. 


pe Works on cable 


NOTE: All TV Filter Kits are 
sold for educational purposes 
only. You must obtain permission 
from your locai cable company before 
using these filters on your cable system. 


Kit $14.95 


This Manual contains schematics, 
parts lists & P.C. board layouts for 


many of the Rainbow Kits. Use your 


own parts to construct our kits. 


KIT BOOK $14.95 
$9.95 with the purchase 
of any kit. 


INDUCTANCE METER 


channels (2 thru 22) 


ASHCROFT 1327D 10,000 psig portable 
gauge comparators includes pump, 4 test 
gauges, and all accessories, new $1,000 ea., 
4 available. Call 609-678-8691. 


WANTED: TEST EQUIPMENT. We pay top 
dollar for late models of used spectrum and 
network analyzers, signal generators, sweep- 
ers, scopes, microwave components, wave- 
guides, attenuators, couplers, splitters, etc. 
Call, fax; or send your list to: TOM at HTB 
ELECTRONIK, Alter Apeler Weg 5, 27619 
Schiffdorf, Germany. Phone: 01149-4706- 
7044, Fax: 01149-4706-7049. 


TEKTRONIX 475 100MHz scope, with cart, 
manuals, probes, viewing hood and cover. 
Like new condition. Recently calibrated. $650 
OBO. 815-961-1519. 


TEMPERATURE 
GENIE 
Ever lost frozen food because 
your freezer stopped? The TC- 
2 kit would have saved you 
money. An alarm activates 
when the temperature reaches 
a critical point. Tum ceiling fans on automatically when 
it gets too hot. This kit gives you 100mA of output. 
SIZE: 2" x 1.4" Power requirement 6 to 15V DC. 
if you want to switch more power see our Triac (TP-1) 
or Relay (RP-1) Power kit. 
Kit $7.95 


PHONE 
& TRANSMITTER 
sq Small but mighty,it fits anywhere. 
Phone line powered, never needs 
batteries. Transmits both sides of 
a phone conversation loud and 
Clear, wireless, to any FM radio at 
great distances. Variable tunes from 70MHz to 130MHz 
FM. You can also use it as a speaker phone. 
SIZE:1.25" x .6". 


TEL-B1 KiT $12.95 


SUPER SNOOPER 

BIG EAR 

Listen through walls, hear 

conversations across the 

room. Add a parabolic reflec- 

tor and hear blocks away. The 

BIG EAR can be hidden about 
anywhere. Makes an ultra sensitive intercom. Can 
be used as a 1.5W AMP. We supply a mini-electret 
mike in the kit. Power requirement 6 to12v DC. 


SIZE:1.75*x 1° 
AA-1 BUILT $29.95 KIT $10.95 
RELAY POWER KIT 


This is the kit everyone has been asking | F 
for. Turn your digital volt ohm meter into 
an inductance meter. It will read inductors 
3uH to 7MH. Power requirement 9v DC. 
SIZE: 1.75" x 2.5" 


lA-1 Kit $14.95 
1A-1 CABINET $8.95 


DIGITAL THERMOMETER 

The DT-3 kit will turn your digital volt ohm 
meter into an accurate digital thermome- 
ter with .1 degree resolution. Measure 
temperatures from -40° to 250F° The | 
remote sensor is .25" sq. and can be |— ¢ 
mounted many feet from the meter.Power 
requirament 9V DC. SIZE: 2" x 1.35* 


Kit $8.95 


Increase the output of any 

kit from 100mA to 3 Amps 
If you need to switch more 

power, up to 300 Watts, 
with the Light Genie, 


Temperature Genie, Timer or Vox kits, use 
the Relay Kit. We supply a two pole relay 1.5 
Amps ea., tie both poles together and get 3 
Amps. Size .75” x 2” 


i 25. WIDE BAND 


Uses PCB and surface 
mount technology for better 
performance. Use for scan- 


ners, HT's, Frequency counters, Satellite Receivers. It 


CAPACITANCE METER 


amplifies low-level (weak) signals. If the signal is 


This kit will tum your digital volt meter into extremely low , two amplifiers can be used in a series, 


Ne a capacitance meter. Turn that junk box of 


unmarked capacitors into a fortune of | * !MHz to 2.5 GHz 2.8dB NF 
usable parts. Measure capacitors from | * 1dB compression=OdBm 
<2.2pF to 2.2uF.Power requirement 9v | * Gain: 1MHz- 20dB to 2.5GHz-6dB 


DC. SIZE: 1.80" x 2" 


kit $12.95 | wBA-6 


Electronic Rainbow Ind., Inc. 


Write In 169 on Reader Service Card, 


Please add sufficient postage First lb $5.00 Canada $7.00 
Additional LB. Add $1.00 US FUNDS ONLY 
We will accept telephone orders for Visa or Mastercard 


* Power requirement: 12v @ 6Ma 


Kit $19.95 


wie 
VISA. 
Sra 


6227 Coffman Rd. Indianapolis, IN 46268 


ELECTRONIC CALL 317-291-7262 FAx 317-291-7269 
RAINBOW INTERNET: www.rainbowkits.com 


WANTED: ALL MAKES OF TEST EQUIP- 
MENT. WE WILL TAKE YOUR EQUIP- 
MENT IN ON CONSIGNMENT OR PAY TOP 
DOLLAR FOR GOOD NEW OR USED LATE 
MODEL TEST EQUIPMENT. AMERITEK, 
BIRD, CUSHMAN, EIP, HP, IFR, MARCONI, 
MOTOROLA, NARDA, RYCOM, SMITH 
MYERS, TEKTRONIX, AND OTHERS. 
CALL 1-800-476-2526 FOR PRICING OR 
FAX INFO TO 601-868-0133. 


SELL: HP 8640B, $1,500; HP 3580A spec- 
trum analyzer, $900; HP 7155B chart 
recorder, $250; HP 428B current meter and 
probe, $300; HP 5328A counter, $250; HP 
5363B time interval probes, $200; HP 537A 
wavemeter, $200; HP 4800A vector Z meter, 
$600; HP 461A amplifier, $100; HP 465A 
amplifier, $80; HP 4943A TIMS, $600; HP 
4944A TIMS, $600; HP 432A power meter 
cable and HP 8478A, $400; HP 59301A 
ASCII to parallel converter, $100; HP 606A 
signal generator, $300; HP 7562A log con- 
verter, $150. A-Comm Electronics 303-290- 
8012, FAX 303-290-8133. 


$250! NEW! stereo m . Dual mag- 
nification 10 and 30X with dual lighting. 
Larger with 5 year warranties are $325. Full 
line of new scopes available. Seabird 
Technical, 3580 Haven, Redwood City, CA 
94063. 415-367-8320 Fax 415-365-5845. 
Visa/MC. 


CALIBRATION EQUIPMENT. FLUKE DC 
reference standard $200; CABLESCAN AHT- 
200C cable tester 200 pin $95; Electronic 
Association 25163X standard capacitor 100 
UF $350; General Radio 1454AH 4 dial 
100K precision divider $50; Narda 8100B RF 
radiation monitor, complete test set $200; 
Marconi TM6221 bal/unbal test transformer 
10/20/600 $50; radar range calibrator, military 
TS1787 $325. Hewlett Packard late model 
745A AC calibrator, opt. H18 $350 with 746 
amplifier $500. WIKA E4887 standard pres- 
sure gauge 200 psi $75. Psitech Plus 707- 
745-4804 request bi-monthly fax listings, Fax 
707-747-5277. 


HIPOTS & OTHERS Slaughter 103.10.0 opt 
EJU AC HIPOT 0-10 KV @ 10mA $450; 
6265B 0-40V 0-3A $250. DEL EBS 30-1-2, 0- 
30KVDC 0-2mA digital power w/com- 
plete documentation $425. All as new. 
Psitech Plus 707-745-4804. 


FED-LOG on CD-ROM. Have you wondered 
what all those numbers were on government 
sales catalogs? Now be able to identify all 
government stock numbers for price, mfg., 
part number, description. $350 a set. Call 
TJ's Wholesale Surplus 904-897-6482. 


POWER SUPPLIES, ETC.: HP 6237B triple 
output: 0-18V, 1A; 0-20V, .5A dual tracking 
$425. HP 6253A 0-20V, 3A dual tracking 
$300. HP 6255A 0-40V, 1.5A dual tracki 

$350. HP 6443B 0-120V, 2.5A $375. Tek 

503A $195. Xentek extreme isolation trans- 
formers for CLEAN POWER: 5KVA, 2.5KVA, 
etc., starting at $195. Excellent condition, 


warranty. Pepper Systems, 214-353-0257. 


SUCTION DESOLDERING stations: (pump 
built-in) Pace PPS100A rework $250; Weller 
DS1000 perfect new head $450, $250 (read- 
out NG); Ungar 4000 mint $250; Edsyn 
VP300 $250 (= to Hakko); APE EX501 $400 
(= to Pace MBT 201A); Ungar 2000 $150 
(ext. air); SMD removal: Mesei hot tweezer 
$75; Raychem hot air pencil $200, $150 ther- 
mal wire stripper for $25; soldering stations: 
Hexacon $45; Weller WTCPN $35 to $65; 
WTCP $50; EC2000ESD $100; EC2001ESD 
$150. Jim Weller 310-515-2058. 


WATT METERS: B&W 334-A includes 1KW 
dummy load $79; Triplett 360-G $24.50; 
Heath 1G5206 video alignment gen. $39; 
Shalico T-693 precision audio attenuator 
$139; Vector WR-50C signal gen. $79; 
Beckman Scopemate II $159; Tek 1230 logic 
analyzer $490. Synergetics Surplus, 3860 
West First Street, Box 809, Thatcher, AZ 
85552. 520-428-4073. synergetics @tinaja. 
com VISA/MC. 


INSTRUMENT SALE: HP 5328A universal 
counter with 500MHz aption only, $375. HP 
8413A phase gain indicator $165. HP 1122A 
probe power supply $75. HP 5554A pream- 
plifier $60. HP 5381A 80MHz counter $65. 
HP 8750A storage normalizer $275. HP 
4944A transmission impairment test set 
$350. Fluke 8100B digital meter $80 ship- 
ping and COD extra. Misc. spare parts HP 
test equipment. Request list 415-842-3268 
Fax: 510-389-4780. 


FILMOHM 7147 step attenuators 1-110 dB, 
0-250 MHz, 75 ohms, $80; Honeywell 1858 
Visorder with plug-ins, $600; Grayson Stadler 
1701 audiometer, $300; GR1925 multifilter, 
$400; HP140T, 8554B, 8553B spec. analyz- 
er, $1,500; HP 8016A, word generator, $500; 
HP 8018A serial data gen., $500; HP 8006A 
word gen., $150; HP 8406A comb. gen., 
$500; HP 2225A, printer HPIB, $100; Phillips 
6672A 1GHz counter $450; EIP 371 source 
locking counter 18GHz, $1,200; Pulse 
Instruments P| 5800A data generator, $800. 
A-Comm Electronics 303-290-8012. 


50MHz SCOPE BARGAIN Tektronix 453, 
solid-state. Dual trace. Sensitivity=5 millivolts. 
Excellent condition. manual copy. New probe. 
$295 (this month only). Gary N6ZD, 408-385- 
0301 VISA/MC. 


LABORATORY INSTRUMENT SYSTEM, 
LABVOLT. Contains DC amp/voltmeter, 
sine/squarewave generator, AC power sup- 
ply, DC power supply, multifunction meter, 
$185 ppd; TEK 75 ohm in-line termination, 
BNC, $15 ppd; GENRAD 1396B tone burst 
generator, $65 ppd. Morgan Test Equipment 
Sales, Equipment Division. Ph/Fx 717-842- 
5590. 


WANTED: RADIO service monitors, IFR, 
Motorola, Marconi, HP signal generators, 
spectrum analyzers, and late model HP 
equipment. 716-763-9104 or 716-661-9964. 
Fax: 716-763-0371. http:/Awww.netsync.net/ 
users/amtronix 


POOR MAN’S Spectrum Analyzer/Monitor 
Receiver Kit. 2 to 1,700 MHz. Basic kit only 
$78. Now available with switched resolution 
filters, tracking generator and direct digital 
frequency readout. Works with ANY scope or 
IBM compatible computer. Send stamped 
envelope for details. Science Workshop, Box 
310B, Bethpage, NY 11714. 


TEST EQUIPMENT FOR SALE/WANTED: 
RF, microwave, video and fiber optic, cable 
TV, broadcast TV, satellite and related indus- 
tries. Wavetek, Tektronix, Hewlett Packard 
and other manufacturers. Spectrum analyz- 
ers, signal level meters, sweep systems, 
TDRs, OTDRs, and much more. PTL Cable 
eee: Phone 407-747-3647, FAX 407-575- 
4635. 


WANTED: USED electronics repair work 
benches/stations in nice condition will pick-up 
in MD area, 301-419-3189. 


TEK 465M 100MHz oscilloscope $295; Tek 
454 150MHz oscilloscope $195; Tek 464 
100MHz storage oscilloscope $275; Tek 475 
200MHz oscilloscope, $395. ISA, PO Box 
6955, Laguna Niguel, CA 92607. 714-488- 
0288, Fax 714-488-0010. 


FREQUENCY COUNTER HP 5245L DC- 
500MHz, excellent condition. Meets NIST cal- 
ibration. $400. 909-469-9100. 


FLUKE CALIBRATOR Model 515A $900; 
KROHN-HITE 3202R tunable filter $250; 
General Radio 1390B random noise genera- 
tor $75; Tektronix 178 curve tracer adapter 
$175. Hewlett Packard 4815A RF vector 
impedance meter $200. Psitech Plus 707- 
745-4804, Fax 707-747-5277. 


HUNTRON TRACKER model 2000 with 
model 410 switcher, manual and some IC 
cables. $1,200 OBO. Dan at 206-743-4814. 


TEKTRONIX 7104A 1GHz oscilloscope 
$1,575. Psitech Plus 707-745-4804, Fax 707- 
747-5277. 


Toner 
Cartridge 
Rechar ge 


Three, Ways to EarniCash 
YD DD LB vector Program 1 


You do the recycling work, 
and we'll supply all the 
materials, training, 

and technical support. 


@ Supplies cost from $6 each 

@ Free Directions 

@ 1 Free Video Training Tape 

@ Starter Kit-approx. $500 
supplies for 36 recharges 

® For complete information, 
see Fax document# 2040* 


WO Do FF Rar WW voter Program 2 


@ Attractive Marketing rs 
with your name available 

@ Fast Turncround 

@ Generic Packaging 

@ See Fax document# 2092° 


Wo Do 1 Rev Wour Gustanae? desier Program 3 


You recommend us and give liter- @ yoy earn commission 

ature with our name to your cust- © You recommend us 

omer. We'll deal direct with your @ Prepaid UPS shipping labels 
customer. You have your code on @ For complete i 

our prepaid shipping label. see Fax document# 2090° 


You ship us your customer's 
toner cartridges and OPC 
cartridges, and we'll recycle 
them at a reduced price for you. 


*To obtain Fax documents, use our Fax-On-Demand system. 

Call 516-467-0772 from any Fax machine equipped with a touch-tone 
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an index. 
Se @® Chenesko Products Inc 
8  S 2221 Sth Ave., Suite 4, Ronkonkoma, NY 11779 

benches ga Phone: 516-467-3205 E-moil: chenesko@ool.com 800-22 1 -35 1 6 


Ts Fax: 516-467-3223 Fax-On-Demand: 516-467-0772 


Write in 111 on Reader Service Card. 


WHOLESALE 
CABLE BOXES 


CONVERTERS - FILTERS 


Call Us To 
Tv Satisfy All Of Your Cable 
Equipment Needs! 


WE CARRY ALL 
THE MAJOR 


BRAND NAMES! 


30 DAY MONEY BACK 
GUARANTEE! 
1 YEAR WARRANTY 


Zen = 
Call Now and Take Advantage!!! 


MODERN ELECTRONICS 
1-800-906-6664 
2125 S, 156TH CIRCLE * OMAHA, NE 68130 


VISIT OUR WEB SITE 
http://www.tiac.net/users/oline/modern-_electronics 


Write in 198 on Reader Service Card. 


FOR THE BEST 
PRICES ON PROFESSIONAL TOOLS, 
CALL ELECTRO-TOOL 


plott _ Case — Deluxe Polypropylene. Chemical 
Resistant. Tools by CooperTools and others. 800T Case, 
complete with tools. . . $389.99 

800T Case Only. . . $114.80 


plott — Case — Cordura Exterior. Two exterior pockets 
& one literature pocket. 660ZT Case, complete with 

tools . . . $208.00 

660ZT Case Only. . . $57.40 

Optional Sperry meter #DM6510 as shown... . $63.95 


if me 


‘es 


> 


_ n 
Wetice Were Electronically OvtiV ISOR - Superior 
controlled station, temperature = magnification, Optical Glass 
adjustable from 350°F-850°F, Prismatic lenses, (not plastic) 


Zero voltage circuit-safe for 
sensitive components, 40 Watt ae ba ayy ©) ages: 


pencil. . . $92.00 


GoldStar — 20 MHz Dual Trace Oscilloscope OS- 
9020A-Large 6” rectangular, high sensitivity: imV/div, high 
accuracy: +3%, stable, low-drift design, 8 divisions of dis- 
played dynamic range and accurate, distortion-free wave- 
form measurements . . . $370.80 


Electro Tool, inc. 


= 9103 Gillman, Livonia, MI 48150 
Write In 33 on Reader Service Card. 


WANTED: HP 5062C any condition, other 
atomic standards any make. For sale: Tracor 
308A rubidium, Efratom M100 rubidium, FT 
54050 cesium plus others. Please inquire! 
Corby Dawson 805-736-0288. 


HP 3550B telephone test set, new in HP 
boxes w/manuals, $145 ppd; 30dB attenua- 
tor, minicircuits, BNC, DC-1000MHz, $13 
ppd; ALAN 15dB BNC attenuator, DC- 
1000MHz $12 ppd. Morgan Test Equipment 
Sales, Equipment Division. Ph/Fx 717-842- 
5590. 


WANTED: BRUEL & Kjaer 4153 artificial ear, 
microphones, couplers, connectors, cables, 
etc. for acoustics. Fax info to James Welsh at 
616-396-0092 or mail: 225 W. 30th St., 
Holland, MI 49423. 


Customer Service: (313) 422-1221 
ORDERS ONLY: 1 (800) 772-3455 
FOR SALE: Fiuke 5100B calibrator with 


“Tools American Made.” 
opts. 03 & 05, late model, 60-day guarantee, 
$6,000. HP 8640B signal generator with opts. 
001, 002, $1,750. Many TEK plug-ins and 
oscilloscopes, $200 and less. CALL 908-681- 
2032. 


RF EQUIPMENT in top condition: HP 8640B 
signal gen. w/options 001, 002, 003; 8444A 
tracking gen.; 141T spectrum analyzer 
w/8554B RF & 8552B IF sections (recently 
calibrated); current market over $7 K. Sell all 
for ee Call 410-381-7970, ask for Marc 
9-5 EST. 


WANTED: LATE MODEL TEST EQUIP- 
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 


HELP WANTED: Technician wizard wanted 
to perform repair and calibration of general 
purpose electronic test equipment. Move to 
the uncrowded mountains north of the wine 
country in northern Califomia. Pay commen- 
surate with ability. Call Roger at Naptech, 1- 
800-336-7723. 


WANTED: COLLINS radio 40K-1 and 


Motorola Model 1011 frequency standards 
or any other early “precision” frequency stan- 
dard ca 1920-1950. Bill Scolnik, 1-800-634- 
7036 or fax 201-405-1706. 


DATA PRECISION 6000 FFT waveform ana- 
lyzer, 610 plug-in, GPIB, RS-232, plotter 
options, manual, $900. Fluke 45 dual display 
DMM, 5 digits, true RMS, RS-232 I/O, manu- 
al, $400. 505-988-5233. 
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ELECTRONICS 


In this column, I answer questions about all aspects of electronics, 
including computer hardware and software. This column doesn’t replace 
the Tech Forum that you’ve grown to love and support. Instead, it will sup- 
plement it, so feel free to participate as always with your questions and 
answers. You can reach me on America Online at TJBYERS, on the 
Internet at TJBYERS@aol.com or by snail mail at Nuts & Volts Magazine, 
430 Princeland Ct., Corona, CA 91719. 


Notebook Needs More Space 


Q. | have a Toshiba T2200SX notebook with an itty-bitty 80 MB hard disk. 
Can I upgrade the hard disk to a bigger one? Ideally, | want to remove the 
internal one and replace it with the new one. 

Hai N. Nguyen 


via Internet 


A. You have a couple problems here, in that this is a pretty old notebook 
and I'm not sure the upgrade is money well spent. Yes, you can replace 
the old hard disk with a new one — but I wouldn’t tackle that task unless 
[ps ‘ve done it before. Cracking the shell on this system isn't easy (lots of 

idden screws and wires), and once you get it open, you need to gingerly 
take out the old hard disk and insert the new. What | suggest is taking it 
to an expert, like Precision Digital Services (800-216-5525; http://www. 
pdsusa.com/t2000.html). For $325.00 they'll upgrade you to 350 MB and 
for $895.00 they'll install a 2.1 GB hard disk, postage included. If you 
think you can handle the mechanics, you can probably do the upgrade to 
1.2 GB yourself for about $350.00. However, you might want to consider 
putting this money towards a new Pentium notebook, instead. 


Sequence Timer 


Q. I'm looking for a circuit that would provide a cascaded string of 10 timers 
with different delay off and on times. Each stage would consist of two timers: 
one for delay and one for power on. I'd like each timer to be pot adjustable 
from two seconds to about five minutes. As a final request, I'd like to have a 
switch which would enable me to route the output of the final timer so that it 
could start the cycle all over again. If this is too complex a design, or beyond 
the scope of your 555 “Timer Wizards,” I'd be glad to pay someone to provide 
me with this design. 

Don Fleshren 

Sterling, VA 


A. Great, send me a check because here it is! Just kidding. How about a 
check to the subscription department and a kind letter to my editor. This 
design is based on the 555 timer, and is relatively simple to construct and 
use. | only included two stages, but it’s easy enough to expand this to as 
many stages as you wish. 


t= LIRISCI 


IC1 is the first delay timer. When it expires, it triggers IC2, which can 
now power whatever you want using logic output #1 to drive a transistor, 
pgs 2 or other device. (Just for fun, I’ve connected output ICI to an LED 
so that you can see where you are in the sequence, in case you get lost.) 
At the end of IC2’s cycle, IC3 is triggered, which now pauses for whatever 
time you set the potentiometer for, after which IC4 kicks in ... well, you 
get the picture. If you want this to be recursive, simply provide a path 
from the last stage to S1. To reduce part count, use a 556 chip which con- 
tains two 555 circuits. If you need more precise timing, you'll have to go 
to a digital design, in which case you can get your checkbook ready. 
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Solar Satellite Dish 


Q. | just bought an old C-band satellite dish hooked up to a Toki receiver that 
I'd like to convert to solar power. I've already taken the first step by buying a 
2.25W panel from Electronic Gold Mine, but I’m not clear on how to hook it 
up to my 12-volt battery that provides the power to turn the dish. The dish has 
a Dayton DC model 4Z14S motor driving a worm gear to turn this dinosaur, 
and | would like to be able to switch directions inside the house, which | do 
now by just reversing the wires from a 12-volt, 2A power supply. 
To Motor Craig Hueser 


Clovis, CA 


A. The first part of your question is 
answered in this month’s Solar 
Workshop beginning on page 40. To 
reverse the motor remotely, I'd use a 
pair of DPDT relays installed at the 
antenna site and two momentary push- 
button switches inside the house. 
Unfortunately, the parts will cost about 
$25.00, which is half of what you paid 
for your dish, so here’s a simpler circuit 
using a $3.00 Radio Shack switch 
(275-709 or 275-710). 


To Motor 
DOS Invasion Stopped 


Q. How do you prevent someone from shelling out to DOS while in another 
program (for example, pressing CTRL-F1 in WordPerfect)? This could mean 
the destruction of my machine if | can’t stop it (security reasons). 
Tuerack 
Glendale, NY 


A. You can’t. However, | have two possible solutions that may curtail per- 
sons from messing with your PC via DOS. First, you can limit their access 
by using passwords that you find in Windows 95 (look under 
Start/Help/Index/Password). Encoding files or making them read-only is 
another method. Secondly, if this is such a threat to you, what I'd do is 
give this person his or her own computer terminal and link it to yours via 
LAN (local area network) or modem. That'll certainly stop him dead in his 
tracks. 


Solar Panels For Sale 


Q. In reference to your October Q & A response “Solar Powered Sprinklers,” 
please tell me where | can buy 40-watt solar panels for about $100.00. 
C,H. Nelson 
KA6ZWM 


A. Check out this month's Solar Workshop on page 40. 
Ohmmeters And Lies 


Q. The power source for my "Olympus cold light supply" model ILK-5 has a 
bad power supply. The power supply looks very similar to that found in a PC 
as far as the layout goes, and I’ve even tried to use the repair tips put forth in 
your September 1996 article on repairing PC power supplies, but to no avail. | 
am not sure of the correct resistance values for the transformer windings, 
which I suspect is the culprit. Any suggestions will be helpful. 

David Johnson 

via Internet 


A. Well, your ohmmeter won't tell you whether the transformer is good or 
not because the resistance is so low that it can’t indicate a shorted wind- 
ing. Given the fact that transformers seldom go bad, I'd look elsewhere 
first — mostly at the semiconductors. If memory serves me right, cold-light 
power supplies use a high-kick boot to ignite the tube. It could be that 
your tube isn’t getting the kick it’s looking for, which is why there’s no 
light. Again, zero in on the semiconductors; if in doubt, replace them, it’s 
cheap enough. BTW, are you sure the lamp itself is good? 


DTMF Decoder 
Q. | have a small airplane that has a engine heater pad attached to the oil pan 


which uses approximately 300 watts of power. I'd like to be able to remotely 
turn it on and off via my two-meter transceiver using a tone signal. | live only 


oe oA bo ag Ses Wishes ate Fa Sg a ee 


a few miles away and my base station has a strong signal at the hangar where 
the airplane is. What I'd like too, if possible, is to be able to tell the status of 
the heater (either on or off) from my home. 

Tom Hale 
Cotuit, MA 


A. Using a single tone to remotely trigger your heater isn’t a good idea 
because your receiver is likely to run across that tone many times during 
the course of a day. A better solution is to use touch-tone telephone 
sounds, or DTMF, Basically, DTMF codes are two tones which, when com- 
bined, represent the numbers 0 through 9 plus a star and pound key, as 
shown in the table below. 


Frequency Designation Ri Character DTMF Code 
697 Hz A 13K 1 A+E 
770 Hz B 11.8K 2 At+F 
852 Hz Cc 10.7K 3 A+G 
941 Hz D 9.7K 4 B+E 
1209 Hz E 7.5K 5 B+F 
1336 Hz F 6.8K 6 B+G 
1477 Hz G 6.2K 7 SIE 
8 C+F 
9 C+G 
0 D+F 
* D+E 
# D+G 


What you do is send these codes from your house to the hangar by 
simply holding the transceiver’s microphone to the earpiece of a tele- 
phone while you press the desired button. At the receiving end, you'll 
need a DTMF decoder, like the one shown below, connected to the audio 
output of your rig. 


I've designed this circuit to respond to the pound and star keys of 
your phone pad. To turn the heater off, press star; to turn it on, press 
pound. If you’d rather use a different key combination, simply replace R1 
with the values shown in the chart above. Because of variations in the 
0.1 uF timing capacitor, though, you may need to trim the resistance a bit 
to get your receiver to respond properly (I suggest a potentiometer in 
series with a slightly lower value resistor). | couldn’t come up with a sim- 
ple solution for checking the status of the heater (one that doesn’t involve 
keying the receiver’s mike or dialing a phone), so | added a couple LEDs 
to the circuit so that you can see the status of the heater when you walk 
into the hangar (sigh). By the way, this design will work in other applica- 
tions to activate or deactivate appliances and other items. In fact, you can 
have up to 12 separate commands by simply adding more LM567 
decoders of the right frequency and the proper logic gates. This circuit 
alone can have three responses by adding another NOR gate to detect the 
number “0;” a fourth LM567 and three more NOR gates will net you six 
commands. Have fun flying! 


Security Alarm Unarmed 


Q. I would like to ask a question regarding a security circuit, specifically one 
that can turn on an alarm from a sensor input then turn off the alarm after a 
given time. The catch is that | want the alarm to turn off after about a minute, 
but | don’t want it to trigger again for about four minutes — regardless of what 
the sensor does during this four-minute “cooling-off” period. 

Paul Hazelman 


Cherry Valley, CA 


A. One of these days, | really have to compile an article of the 555 
designs I've put together over the years. Meanwhile, here’s one that'll 
work for you. 


It uses two 555 chips: one with a four-minute time-out and the other 
with a one-minute time-out. When the sensor triggers the four-minute 
timer, its output starts the one-minute time. The 4001 NOR gate now goes 
low and sets off your alarm. After one minute, the one-minute timer times 
out, and its output goes low, which causes the alarm driver to go high. 
This is how the circuit will stay until the four-minute timer times out, after 
which the alarm can again respond to sensor stimulus. 


Electronic Barometer 


Q. Can you tell me if an electronic barometer kit or assembled unit exists 
which uses a pressure sensor chip and RS-232 output? | want to plug this into 
my Sun Sparc5 and program it to give a reading every 30 minutes. 
Donald F. Parsons 
via Internet 


A. Jeeze, | don’t know where to begin to answer this question, because 
many, many vendors have products that fall into this category. If | read 
your question right, though, | think what you're looking for is a unit that 
detects and reports changes in weather conditions. If this is the case, I've 
located two promising candidates. 


http://www.agriweather.com/NIMDIG.htm 


Druck, Ltd. 
England 
http://www.druck.com/index.html 


Too Hot To Handle 486DX4 


Q. | have an intermittent problem with a dedicated MPEG audio playback sys- 
tem I’m trying to put . The project involves a couple dozen systems 
built around a popular Taiwanese 1DX4-100 motherboard mounted inside a 
conventional enclosure, and nearly all systems exhibit the same problem — 
which is two fold. First, during play, the computer will sometimes quit playing 
and refuse to boot. If | reseat any of the cards or even lift the PC a couple 
inches and drop it, the unit boots and will continue to run for hours, days, or 
weeks before the problem occurs again. Second, on occasion, the audio drops 
out for a few seconds and then returns. This, too, se ole on the same infre- 
quent basis. The systems consist of just a dedicated G decoder, 2 MB of 
RAM, CD-ROM, and a serial port; there’s no keyboard, disk drive, or video dis- 


play. | don’t get it. 
Boyd Collings 
via Internet 


A. To begin with, the 486DX4 is a hot chip — literally. This sucker gets hot 
enough to fry an egg when it’s going full blast, which I assume it must do 
from time to time as it wades through your MPEG files. Therefore, | think 
heat build-up is your problem. During times of stress, the chip will 
expand slightly, which could cause a misalignment of the pins in your 
ZIF socket. By turning the system off to tinker with the adapter cards or 
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to drop the system on ‘the table gives the geometry time to realign itself 


through cooling or shock (the drop). If the chip doesn’t already have its 
own cooling fan, get one. Next, make sure there’s an unrestricted flow of 
air across the chip at all time; e.g., no cables or cards blocking an air 
path. Finally, you might want to consider adding an extra cooling fan to 
your cabinet. They're cheap and easily installed. 


Viewing Application-Specific Files 


Q. My son disappeared along with all his personal papers. | believe his 
records are still on computer disks. Is there any way to unlock the code to 
retrieve the information? 
Phil Clock 
Proctor, MN 


A. The files probably aren’t locked, but may be in a format that’s specific 
to the application, such as WinWord or Excel. What you need is a file 
viewer that can decipher this information. If you're running Windows 95, 
this is done simply by double-clicking on the file from Start/Programs/Ex- 
plorer. Windows 3.1 users need to use a viewing program, such as Drag 
And View Gold, a shareware program from Canyon Software. You can 
find this program on our Web site (http://www.nutsvolts.com) under the 
name DVAOL.ZIP. 


MAILBAG 
Dear TJ: 


I'm a new reader of Nuts & Volts Magazine, and | just ran across your 
response to Tom Harrison’s question about the battery back-up in the Mailbag 
section of the November issue. I’m interested in the full text of your response 
to the question “It’s always 12:00.” | don’t imagine your regular readers would 
want to see reprints of old questions, so I’m wondering if you can E-Mail me 
the original response? If not, I'll understand. 

Eric Bonnie 
via Internet 
Response: 

At some point, (hopefully after the Holidays), we plan to have the 
Electronics Q & A column on our Web site (http;//www.nutsvolts.com), 
but until then 1 suggest you buy a back issue for that month. Not only 
will you find the answer to your question, but a lot of other great features, 
too. The cost is $5.00 each prepaid and includes postage for delivery 
inside the US. (P.S.: Please don’t tell any one that | sent you that file via 


E-Mail.) 
TJ Byers 
Q&A Editor 


Dear Mr. Byers: 

I wrote you last month asking if you knew the formula for fluorescent 
capacitor ballast values. Your reply was they won’t work as a ballast. The rea- 
son | asked was because | bought a twin-lamp F40 shop light in 1985 that 
went very noisy after just a few months and, upon pulling it apart, | discovered 
that it had a paper/foil capacitor of the cheapest quality money can buy 
instead of a ballast transformer. After measuring its value with my digital 
capacitance meter, | replaced it with an exact value and everything worked 
fine. Unfortunately, | sold my house with the lamp still attached and | can’t 
remember the value of the capacitor. | would appreciate it if you could 
research your data base on this subject. 

Chris 

Bieber, CA 

Response: 
Well, | did another search of my data bases and engineering manuals 


Reader’s Tip 

Do you know what ATAPI means, or how it applies to your 
computer? If computer jargon confuses you, check out PC 
Webopaedia Lite from Sandy Bay Software at the address 
below. Here you'll find computer-related definitions from the 
excellent Random House Personal Computer Dictionary in 
Windows help file format, for free! The help file contains clear, 
concise, and up-to-date definitions of nearly 2,000 computer 
terms with 70 illustrations and 30 tables. What’s more, the PC 
Webopaedia Web site is linked to thousands of other Web 
pages containing related information and up-to-the-minute addi- 


fone Sandy Bay Software 
http://www.sandybay.com/pc-web 


about personal computers. Enter a search term or select from the categones, 
and begm “Sailing the Web"! 
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(including Standard Handbook for Electrical Engineers), and | still can’t 
find anybody who has ever heard of it. Are you sure you didn’t replace 
the lead-lag capacitor often found in fluorescent fixtures to reduce flicker? 
Anyway, a phone call to your home's new owner might reveal a vendor's 
name and/or model number that can help us in this search, or maybe 
one of our readers knows something about this device. 

TJ Byers 


Q6éA Editor 
Dear TJ: 


In the October Q & A column, you have an answer for a tachometer for a 
question from Louis Fernandez from NJ. What is the integrated circuit chip 
used in the circuit? You mentioned the 555 alternate, but you did not identify 


the, | assume, quad amp. 
Walter T. McKay Jr. 
via Internet 
Response: 
Any op amp you want. It doesn’t have to be a quad, although it could 
be, such as the LM324. Basically any ol’ op amp will work, as long as 


you pay attention to the power supply. 
TJ Byers 
Q&A Editor 


EZ-EP DEVICE PROGRAMMER - $169.95 


INEXPENSIVE - Best programmer under $200. 
PORTABLE - Attaches to PC parallel port. 
FAST - Programs 270010 in 23 seconds. 


VERSATILE - Supports devices 2716 thru 27080 plus EE 
and Flash to 32 pins. Reads and writes binary, ASCII hex, 
Intel Hex, and Motorola S formats. 


SERVICE - Information and software updates via BBS or 
voice. 30 day money back guarantee. 


ADAPTERS for additional devices are available. 

EP-51 (8751,C51) $39.95 EP-PIC (16C5x,61,71,84) 

EP-750 (87C750,751,752) 

EP-SEE (24xx,93xx Serial EE) 

EP-16 (16bit EPROMs) 

EP-49 (8742,48,49) 
EP-PEEL(18v8,20910,22v10) $59.95 


310/837-7818 

Mon-Fri 9-5 

BBS/FAX: 310/841-6050 
omni 


- $10; Overnight - $17 COO $4.75 


EP-11(68HC11) $59.95 
EP-55 (8755) $39.95 
EP-PLCC32 $49.95 


M2L ELECTRONICS 
3526 Jasmine; Suite #4 
Los Angeles, CA 90034 


URL — http/Awww.cs.ucia. 
CA - add 8.25% tax. UPS Ground - 35, 20 
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BUY» SELL* CONSIGN 


WANTED 
» Electronic Test Equipment 
» Electronics Invento 
» Scientific Equipmen 


> Mfg. Shop Equip. 
> Mig. Shop Equip 


Nationwide! 

Call our Fax-On- 

Demand System, or our 

Internet site for current availability. 

Visit our 25,000 sq. ft.showroom warehouse 
M-F 9 to 6; Sat 9 to 5 


a/Teico 


PHONE: (612) 944-7670 
INTERNET: WWW.GO2DEXIS.COM 
FAX: (612)942-9712 @ FAX-ON-DEMAND: 1-800-547-4636 X 300 


Write in 34 on Reader Service Card. 


TEST EQUIPMENT cont. 


HP 400EL AC voitmeter $95. Also misc. PD 
& HP power supplies. Ed Matsuda 619-479- 
0225 E-Mail: ematsuda @ themall.net 


BATTERY ANALYZER with PC interface. 


Products, 1136 Aldersbrook Road, London, 
Ag 2X8. 519-472-5566 Fax 519-472- 


MANUALS, HP, Tektronix, Fluke; over 1,500 
in stock. Call or write with specific needs. 
Also used test equipment. Allen Fulmer, 2538 
Sweetgum Way, West Clearwater, FL 34621. 

813-796-3424. 


WAVETEK 3001 generator, new cal. $550. 
Cushman CE 15 spectrum analyzer, new 
CRT $1,000. 414-769-3227. 


volt std $300, 8000A DVM w/io-ohms and 


WANT: V1380 CRT for Tek 475 scope. 
Griffith, 476 Keenan Ave., Ft. Myers, FL 
33919. 941-481-6499. 


. counter w/HP 

350. Hugh M. 
Adams, 1011D Hondo ne Ft. Walton 
Beach, FL 32547. 904-864-2414, 


SUCH A DEAL! On-line auction of popular 
test equipment. Check out Metric’s “Auction” 


Function 
3% digit LCD DMM 
measures voltage, 


$Pp955 
A/B/C SWITCH *39™ 


Plus shipping - Money Back Guarantee 
DEALER PRICING ON REQUEST 


CONTROLLED BY ANY REMOTE! 


Now you can switch between two TV signal sources without getting up or even reaching for a different 
remote control! Simply press any button on any remote control and hold it down for two seconds, 
QuikSwitch contains a patented sensor that causes it to switch sources each time it receives an unin- 
terrupted infrared signal for two seconds. And you won't need a spare AC oulet, because QuikSwitch 
operates a full year on 2 “AA” alkalines, 3 years on lithiums! 


HIGH ISOLATION 


asin 


100% SOLID STATE 
MILESTONE PRODUCTS 


AVE - COLUMBUS, OH 4325 


l-800-831-0184 


MADE IN USA 


MasterCard 


Licensed Under U.S. Patents 4.935.733 and 5.047765 Other Patents Pending 


FEITEK PROVIDES repair, calibration and 
certification on many makes of test equip- 
ment. We also have a large selection of used 
equipment. Send large SASE envelope for 
list. VISA and MasterCard accepted. Feitek 
Inc., 2752 Walton Road, St. Louis, MO 
63114, 314-423-1770. 


ATTN: TELECOM transmission engineers. 
For sale: HP AC voltmeter model 403B 1mw, 
600 ohm. $100 OBO. 714-494-0072. 


SECURITY 


THE MOST EXTRAORDINARY hacking 
oomes in the world! www.spectre-press. 


* Save Up To 50% on 
cof this tremendous 
~  fimited! To take ac 

must supply this 


* fc 


Aluminum Tool Case 


“One Sou 


Nuts and Volts Readers! 


WANTED: CONTROL unit for Cohu ARC- 
14Hz or Pelco PT550M camera pan and tilt 
unit. Call Bill Scoinik, 1-800-634-7036 or fax 
201-405-1706. 


SPY EMPORIUM privacy security. 
Professional recorders, parabolic mic., wire- 
less covert video, bugging/phone tap detec- 
tors, scramblers, locksmith tools, etc. FOR 
CATALOG, SEND $5 to Security Trade, 6065 
Hillcroft, Suite 413, Houston, TX 77081. 713- 
774-1000, FAX 713-774-6222. 


PAGER OWNER! Use your pager as a secu- 
rity monitor to monitor your burglar alarm and 
telephone answering machine using Pageout 
automatic paging system $99.99. Other sys- 
tems available. Call 410-483-6211. http:// 
www. worldprofit.com/maateez.htm 


equipment 
CODE: NVM10 


30 Piece Security Tool Set ” 
This is a complete set of security bits for 
all of those difficult service applications 
made difficult because of tamper 


Software 


Clearance Outlet 


Deadly Tide 

3D Website Bullder 
Act 2.0 

Select Phone 96 
Civilization CD 
Warcratt Il 
Floorplan Plus 3D / Windows 
Monopoly Deluxe 
Windows 3.0 
Personal Law Firm 
Cafe 

Dos 5.0 


Claris Works 
for Windows 


MS Dos 6.22 


Upgrade version of 6.0 
with free stepup to 6.22 


Fax Works Pro 3.0 
for Windows 
with OCR $19" 


11th Hour 95 


Sequel to 
the 7th Guest 


Pacific Standard Time 


1- 800-230-SOF 
Quantities are limited. Compatibility not 
guaranteed. No Returns on used or opened 

Merchandise. Returns must have an a 
Authorization Number! Detective products will 

be replaced with Identical Items, Add $6 min. CJ 
for Shipping. Policies, Avallability, and Prices 

subject to change without notice. al 

We also Buy New Software and Closeouts ! 

$ Call (714) 434-4797 of Fax (714) 434-4799 $ eee 

Write In 207 on Reader Service Card. 


@ Test Equipment From Fluke, Hitachi, Leader, 
B+K and Tenma 

@ Name Brand and Low Cost Generic 

_ Technician’s Tools 

@ OEM and Generic TV/VCR repair parts, and 
Over 10,000 Semiconductors 

@ Gaming and Amusement Repair Parts and 
Accessories, Computer Hardware, Software, 
LAN Products and Printer Repair Parts 


MCM offers a comprehensive line of tools and test 
engineered for the repair of computers, 
TVs, VCRs and more. In addition, you will find a wide 
variety of OEM and low cost generic TV/VCR parts, 
passive components, Japanese and American 
semiconductors, over 30,000 items in all, stocked 
and ready to ship. 


8 


resistance, capacitance, 


Digital Solder Station 
frequency and amperage. 


Ideal for most soldering applications 
including static sensitive devices, Closed 
loop control and digital readout offer 
precise operation from 320~900°F. A 
variety of replacement tips are available. 


#21-1590 


Reg. $119.00 .cccccsue sale°O9.95 


resistant screws. Items such as computer 
monitors, telephone equipment, cable 
equipment and many others. Includes 
security torx bits, security hex bits, 
spanner bits, tri wing bits and more. 


Heavy-duty case is made of lightweight 
aluminum and designed to take rough 
field use. Attractive black finish holds up 
after years of use. Measures 

19" x 14" x 6", 

#21-3460 #22-1475 


Reg. $49.95... Sale $32 s 95 Reg. $39.95.......csseee Sale’ 1 ) . 95 


Prices effective January 1 through Febuary 15, 1997 
FREE Catalog 


Also tests transistors. diodes and includes 
logic function. Input impedance 
10Mohm. Requires 9V battery, 


#72-4025 


Reg. $65.95... ale $35.95 


Quasar/ Technics 
Original Parts Distributor 
Premier 


MCM ELECTRONICS” 
650 CONGRESS PARK DRA. 
CENTERVILLE, OH 45459 

A PREMIER FARNELL Company 


‘information on the items listed, or a tree catalog, Call... 


CODE: NVM10 


” Same Day Shipping! In stock orders received by 5:00p.m. (YOUR TIME), are shipped the same day from distribution centers near Reno, NV and Dayton, OH 
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Last month, we discussed many of 
the specifications used to describe 
oscilloscope performance. Analog 
bandwidth and probe considerations 
were explored in conjunction with 
determining how much scope is 
enough. This month, we continue 
with a discussion on digital storage 
scopes and information on a few spe- 


cialty scopes. 


How Much 
Scope is 
Enough? 
Part 2 


by Jeffrey Mazur 


ISELECTING A DIGITAL 
STORAGE SCOPE 


Specifications 


A DSO processes -signals in two 
stages: acquisition and display. The 
acquisition stage samples and digitizes 
the signal for storage into: memory. The 
display stage then creates a viewable 
image on the CRT based on these sam- 
ples. Additional processing may also be 
done, e.g., to interpolate or peak detect 
amongst the data samples. 

When analyzing the bandwidth 
specifications of DSOs, there are actual- 
ly two distinct parameters to consider. 
First, is the absolute band- 
width of the input circuits. 
Just as with an analog 
scope, this specification 
determines the highest 
frequency that can be 
measured with reasonably 
low distortion. 


Secondly, the sample - 
rate (how many times the Figure 1. Aliasing caused by sampling at too low of a rate. 
Sam 
displayed by the 


signal is sampled per sec- 
ond) also sets an upper 
frequency limit to signals 
which can be accurately 
displayed by the DSO. 
This sometimes leads to 
confusion, — especially 
when you consider that 
DSOs operate in one of 
two fundamental modes 
of waveform acquisition: 
real-time and equivalent- 
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time sampling. 
Real-Time Sampling 


To create a waveform accurately, 
DSOs must gather a sufficient number of 
samples. In theory, a digital scope needs 
at least two samples per period to faith- 
fully reproduce a sinewave; otherwise the 
acquired waveform will be a distorted 
representation of the input signal. The 
Nyquist theory further states that sam- 
pling at less than this rate will create 
false signals, or aliases (see Figure 1). In 
practice, most DSOs need at least 2.5 
samples per period and, ideally for more 
accurate display, signals should be over- 


2. ints be 
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a DSO 


sampled at a rate of at least five times the 
highest input frequency (the five times 
rule again). 

Thus, the sampling rate usually lim- 
its the highest frequency which a digital 
scope can acquire in real-time. Because 
of this limitation in real-time acquisition, 
most DSOs specify two bandwidths: 
analog and real-time. The analog band- 
width — defined by the circuits compos- 
ing the input path of the scope — deter- 
mines the highest frequency signal a 
DSO can accept without adding distor- 
tion. The second bandwidth, called the 
real-time bandwidth, defines the maxi- 
mum frequency the DSO can acquire by 
sampling the entire input waveform in 
one pass — using a single trigger — and 
still gather enough samples to recon- 
struct the waveform accurately. The fol- 
lowing equation describes the maximum 


real-time bandwidth: 
Real-Time Bandwidth = Sample rate / 2.5 


For some DSOs, the real-time band- 
width can theoretically exceed the analog 
bandwidth. But since the input path dis- 
torts any signal above its frequency limit, 
the real-time bandwidth can only be 
equal to or less than the analog band- 
width. 

Both sample rate and bandwidth 
can affect a scope’s ability to catch short 
transitions or “glitches” in an otherwise 
stable waveform. For example, Figure 2 
shows how a glitch might be missed 
when it occurs between samples; unless 
it just happens to fall during a sample 
time, it will go completely unnoticed. 
Increasing the sample rate would be the 
only reasonable approach to avoid this. 

Figure 3 shows some real-life exam- 
ples of how an oscilloscope with inade- 
quate bandwidth and sample rate can 
hide information. In this figure, a 50 
MHz signal is viewed with three different 
bandwidth and sampling rates. Example 
1 of Figure 3 clearly shows a glitch. It has 
a risetime of approximately 500 pS and 
was acquired with 1 GHz bandwidth at a 
5 GS/s (Samples per second) sampling 
rate. In Example 2, the bandwidth is still 
1 GHz, but the sampling rate has been 
reduced to 1 GS/s. Example 3 shows the 
waveform captured with 250 MHz band- 
width and a sampling rate of 1 GS/s. 
Note that in both Examples 2 and 3, the 
glitch is concealed from the user. 


Equivalent-Time Sampling 


When a DSO uses equivalent-time 
sampling, it can acquire any signal up to 
the analog bandwidth of the scope 
regardless of the sample rate. In this 
mode, the scope gathers 


the necessary number of samples across 
several triggers. The input signal there- 
fore must be repetitive to generate the 
multiple triggers needed for equivalent- 
time sampling. In equivalent-time, a 
slower, lower-cost digitizer provides the 
same accuracy on repetitive waveforms 
as a higher cost DSO would do with a 
faster sampler. 

In order to achieve a more accurate 
waveform, most DSOs use a technique 
called random equivalent-time sampling. 
Although the samples are acquired 
sequentially after each trigger, each 
acquisition starts at a slightly different 
time with respect to the trigger. Figure 4 
depicts how random equivalent-time 
sampling compares to real-time sam- 
pling. 


Interpolation Modes 


After gathering samples of the input 
signal, the display section then uses 
these points to create a waveform on the 
oscilloscope screen. In the Dot Mode, a 
scope will display the sample points 
directly, with no interpolation (i.e., with- 
out attempting to fill in missing points 
between them). This is sometimes useful 
— it presents the sampled data in its raw 
form — but most often, some form of 
interpolation will be used to create a 
more readable display. When a scope 
interpolates, it draws lines between the 
samples on the display, creating a con- 
tinuous waveform instead of a string of 
individual dots. 

Creating the missing points requires 
some compromise. As shown in Figure 
5 (bottom), one approach would be to 
simply draw a line between each sample 
point. This is known as linear interpola- 
tion; waveforms reconstructed in this 
fashion have a jagged, angular look to 
them. This method works well with puls- 
es and digital signals, but may produce 
distortions on sinewaves. 

Sine interpolation, as shown in 
Figure 5 (top), connects the samples 
using a curve fit. Ideal for sinusoidal sig- 
nals, this approach can produce appar- 
ent overshoot or undershoot when dis- 
playing pulses. Most DSOs offer a modi- 
fied sine interpolation that reduces the 
inaccuracies when displaying pulses. 
This sin(x)/x method uses an adaptive 
prefilter to locate and compensate for fast 
signal transitions. Although this method 
requires more calculations than linear or 
sine interpolation, the result is a much 
smoother, yet more accurate display. 

However, there is no substitute for 
having enough samples to recreate a 
waveform accurately. Figure 6 shows 
how linear and _ sin(x)/x interpolation 
affects the display of sine, triangular, and 


sq 
just the minimum rate (1.25 times the 
Nyquist rate, or 2.5 samples per cycle). 
Figure 7 shows the same results when 
sampled at twice that rate. 

Two conclusions can be drawn from 
these waveforms. First, if there are not 
enough points to accurately recreate the 
waveform, the interpolation method will 
fill in all of the points between samples 
and probably give a distorted and inaccu- 
rate view of the true signal. 

Secondly, even when the triangle 
and squarewaves are sampled at five 
times their fundamental frequency, they 
still do not look very much like triangle or 
squarewaves. This is because these sig- 


. 
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nals contain higher order harmonics 
which are necessary to reconstruct the 
waveform accurately. 

Although these harmonics theoreti- 
cally go on forever, their amplitude rapid- 
ly decreases. It is usually sufficient to 
include up to the fifth harmonic for a rea- 
sonable display of a squarewave. 
Therefore, a good rule of thumb is to use 
a sample rate which is at least — you 
guessed it — five times higher than the 
equivalent frequency sinewave. If we use 
our previous rule of sampling at five 
times the input frequency, this means 
that the sample rate must be at least 25 
times the fundamental frequency of the 
squarewave. 


.25 times the 
in; in b), the 


SECRETS 


Other Acquisition Modes 


Many scopes offer other acquisition 
modes which allow more accurate repre- 
sentations of the sampled signal. For 
example, by adding a peak detector, the 
scope can retain the minimum and max- 
imum levels of the input signal for a given 
sample period. This greatly enhances the 
scope’s ability to catch glitches. 

An averaging mode is useful for dis- 
playing noisy signals. The scope will dis- 
play a waveform that is the result of sev- 
eral acquisitions averaged over time. Of 
course, the signal must be repeating and 
stable for this mode to be effective. 
Beware, however. Although this method 
can reduce noise in the vertical channel, 
it can add “noise” in the horizontal chan- 
nel in the form of jitter. This is caused by 
the fact that the sample clock runs asyn- 
chronously to the trigger event and, 
therefore, the waveform horizontal posi- 


tion has an ambiguity of 
plus or minus 1/2 clock 
period. 


Memory Depth 


One of the greatest fea- 
tures of a DSO is the ability 
to show the waveform 
before the trigger point. 
Since the scope is continu- 
ously sampling the signal 
waiting for a trigger event, it 
has a history of the signal 

in memory when 
that event occurs. Thus, it 
can immediately display the 
waveform leading up to the 
trigger instead of recording 
in and displaying those 
samples taken after the . 

Most DSOs allow the trigger point to 
be displayed either toward the start, in 
the center, or toward the end of the cap- 
tured display. Larger memory will allow 
more of the waveform to be captured giv- 
ing you a longer look at the signal. 
Alternatively, you could use the larger 
memory to sample at a faster rate, giving 
a more detailed (i.e., higher resolution) 
picture of the waveform. 

_ When comparing memory depth, 
however, always check whether the listed 
amount is per channel or combined total. 
For example, a scope claiming a 32K 
record length may assume that only one 
channel is operating. For a dual channel 
display, the memory would only store 
16K samples per channel. 


SPECIALIZED SCOPES 


We have seen that analog scopes are 
sometimes best for catching elusive 
glitches and metastability 
which often do not appear 
on a DSO. On the other 
hand, signals which do not 
occur at a reasonable rate 
will also not leave much of a 
trace on an analog scope. 
For catching these types 
of signals, you need a 
specialized scope such as 
the Tektronix 2467B 
BrightEye™, or the TDS 
700A TruCapture™ DSO. 


The Microchannel 
Plate 


The Tektronix 2467B 
scope uses a_ special 
Microchannel plate (MCP) 
CRT to enhance the display 
of high-speed, low-repetition 
rate signals. Basically, the 
MCP amplifies the intensity 
of the electron beam to yield 
a brighter display on the face 
of the CRT. The results are 
quite impressive as shown by 
the comparison to a conven- 
tional scope in Figure 8. 


InstaVu 


The Tektronix TDS 700 
series (Figure 9) are DSOs 
that solve this problem with 
a different approach. Figure 
10 shows why a convention- 
al DSO will miss many low- 
repetition rate signals. 
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itway on the 2 

Because the DSO spends much of its 
time processing the acquired samples, it 
is not available to begin sampling again 
for a relatively long period of time. If the 
event of interest occurs during these pro- 
cessing times, it will be missed by the 
DSO 


The TDS 700 addresses this prob- 
lem with a new mode called InstaVu™ . 
By creating a tighter integration between 
the acquisition and display sections — 
and multiplexing four independent chan- 
nels — up to 400,000 waveforms per 
second can be captured. This almost 
equals the capture rate for an analog 
scope (see Figure 11). Unfortunately, this 
much power does have its price — liter- 
ally; the InstaVu family of scopes start at 
$10,000.00. 


TruTrace 


A new feature found on the Classic 


re 11. Comparison of the capture rate of the TDS 700A vs. analog 


Tektronix 2467B8/7104 Scopes ——-—~——__® 
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6000 DSO from Gould 
Instrument Systems, is the abil- 
ity to emulate the Z-axis, or 
intensity modulation, inherent 
in analog scopes. Called 
TruTrace, this feature helps dis- 
tinguish infrequently occurring 
events from normal waveforms 
and also can reveal details in 
long waveform records that a 
DSO's min/max or peak detec- 
tion mode throws away. For example, 
consider a false pulse that occurs only 
one percent of the time. On an analog 
scope, this pulse would show up 
as a faint trace against the 
brighter waveform of the normal 
signal. This intensity difference 
provides information about the 
signal which is often lost on a 
DSO. 

When a standard DSO uses 
its min/max mode to display all 
values recorded within a given 
sample point, it creates a band of 
dots between these extremes. 
Each dot is illuminated equally 
which throws away any informa- 
tion on how often a particular 
value occurs. By creating a his- 
togram of when the signal is 
within certain discrete ranges, 
TruTrace can then intensity- 
modulate the display to restore 


TDS 700A Family (InstaVu Acq/Sec) 


Traditional DSOs 


2.5E-08 
1.25E-08 


Sweep speed (Log Scale) 
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Figure 9. Tektronix TDS 700 series of DSOs 
with InstaVu. 


much of this lost infor- 
mation. 


Combo Scopes 


Although InstaVu and 
TruTrace can _ restore 
some of the feel of an 
analog scope, there are 
those who still feel more 
comfortable with a true 
analog scope but once in 
a while need the features 
of a DSO. Fortunately, 
there are a few combina- 
tion analog/digital stor- 
age scopes still available. 
These essentially com- 
bine two separate instru- 
ments into one. The 
Fluke PM3394 (Figure 
12) is a good example of 
such a scope. 

On the digital side, the PM3394 
offers 200 MS/s — which allows up to 
25 GS/s in equivalent-time sampling — 
and 8K (standard) or 32K (optional) of 
acquisition memory. The touch of a but- 
ton however transforms the PM3394 
into a full-featured 200 MHz analog 
scope. 


Handheld Oscilloscopes 


When performing field service, 
especially in hostile environments, 


a DSO would usually be considered a 


Peewee ewer ee eee 


luxury. Fortunately, however, Fluke has 
designed a series of instruments that 
combine a high-performance DSO with 
a full-featured DMM (Digital Multimeter) 
into a sleek, but rugged case. The 
Scopemeter (Figure 13) offers dual-trace, 
100 MHz performance at 5 GS/s (equiv- 
alent-time) and 30K of memory. Battery- 
powered and packaged in a shock-proof, 
water, and dust-proof enclosure, allows 
you to take the Scopemeter where no 
ordinary scope would dare go. There is 
even an interface to send waveforms cap- 
tured by the Scopemeter to your PC or 
printer for archiving. 


PC-Based Oscilloscope i. 
Systems 


After the analog input stages of a 
DSO (i.e., sample/hold and D-to-A con- 
version), lie digital memory circuits, a 
microprocessor, and the display hard- 
ware. Realizing that these latter functions 
are all found in every common personal 
computer, several manufacturers have 
designed PC-based DSO systems. These 
consist of some software and a plug-in 
card, or similar device, which contains all 
of the analog circuitry. By using the PC’s 
memory, CPU, and monitor display, it is 
possible to build a decent DSO for very 
little cost. 

For example, the O-Scope I from 
Allison Technology Corp. turns your PC 
into a DSO for as little as $129.00 (in kit 
form). The O-Scope le (Figure 14) adds 


Manufacturers of Oscilloscopes 


B & K Precision H instruments iwatsu America 
6470 W. Cortland St. 1939 P 430 Commerce Bivd. 
Chicago, iL 60635 _ Oceanside, CA 92056 Caristadt, NJ 07072 
Tel: (312) 889-1448; Tel: (61 
800) 462. 247-1241 d 
Fax: (312) 794-8740; : (619) 380 Oser ay ox 
Hauppauge, NY 11 
HC Protek el: (800) 645-5104 
P.O. Box 9090 154 Veterans Dr. Fax: (516) 231-5295 
Everett, WA 98206 Northvale, NJ 07647 
Tel: (800) Tal: (201) 767-7242 Corp. 
http://www.fluke.com/ Fax: )-767-7343 700 Chestnut Rd. 
weww.techexpo.com/ ut . NY 10977 
Goldstar Precision WWWihcprotek/6502.htmi _— Tel: (800) 
rritos, CA /iwww.lecroy.com/ 
Tel: (310) 921-6227 Hewlett-Packard 
P.O. Box 4026 Inc. 
Gould instrument Englewood, CO 80155-4026 26600 S.W. Parkway 
Ss S, Inc. Tel: 452-4844 P.O. Box 1 
Cleveland, OH http:/Avww.tmo.hp.com/tmo/ —_ Wilsonville, OR 97070-1000 
Tel: (216) 328-7400 Tel: 682-3411; 
http://www.gould.co.uk/ Hitachi 
geneeéessssasd. Zee vw.tektronix.cony 
Tel: (310) 328-6116 Measurement/ 


external trigger capability, and the top-of- 
the-line O-Scope II offers dual input with 
X-Y capability for only $349.00. By 
using the computational power of the 
PC, all of these models can also generate 
a spectrum display of the sampled signal 
(see Figure 15). 

So what's the catch? At these prices 
it almost sounds too good to be true. And 
it is. When you look closer at the specs 
on these units you find that the band- 
width is only 22 KHz (250 KHz for the 
O-Scope Il). This all but relegates these 
devices for analyzing audio or other low- 
frequency signals. It also makes them 
ideal for long-time data logging where the 
time between samples may be measured 
in seconds or even minutes. 

Of course, there are more expensive 


PC-BASED DSOs 


Allison Technology Corp. 
8343 Carvel 

Houston, TX 77036 

Tel: (800) 980-9806 


he ) 
ilford, MA 01757 
Tel: (800) 234 1757 
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Emulation Technology, Inc. 
Santa Clara, CA. 


982-0664 
http: /www.emulation.com/ 
Link Instru Inc. 


ments, 
369 Passaic Ave., Suite 100 
es NJ 07004 
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Actual Captured Spectrum 


Figure 13. Fluke 99B 


PC-based solutions, some 
of which have bandwidths 
up to 400 MHz. As the 
cost approaches that of a 
dedicated DSO, however, 
you then need to consider 
whether any advanced features are worth 
giving up portability and/or tying up 
your PC. 


CONCLUSION 


Choosing the right scope is not diffi- 
cult if you know what to look for. Read 
the specifications carefully, especially 
when comparing one brand of scope to 
another. 

Start with your application and the 
types of signals you are likely to 
encounter. Figure 16 shows some com- 
mon scope applications and the typical 
frequencies involved. Use this only as a 
general guideline — the actual signals 
may be much higher. Whenever you 
need to see the fine details of a signal, 


NCI 

6438 University Dr. 

Huntsville, AL 35806 

Tel: (205) 837-6667 

Fax: (205) 837-5221 
http://www.ro.com/customers/nci 


USED AND/OR 
REFURBISHED UNITS 
(BUY OR SELL) 


Test Equipment Centra 
http:/vww. Cecanivehoouti 


The Test rappers Depot 
P.O. Box 7 

99 Wachingte on St. 

Medford, MA.02155-0006 
Tel: (800) 517-8431 
hitp://www.fotronic.com/ 
usedoscspcli.htm 


OSCILLOSCOPE PROBES 
& ACCESSORIES 


Tipe tele coniCome 
. .tucker.com/ComPa 
/com_mii0.html tis 


Scopemeter handheld 
DSO. 


Figure 14. The O-Scope turns your PC into a low-end DSO. 


such as high-frequency noise or signal 
spikes, be sure to allow adequate band- 
width. Analyzing noise spikes on even a 
lowly 60 Hz power line may require a 
100 MHz scope! 

In general, engineering and design 
applications will require a higher quality 
scope. For circuit design and _perfor- 
mance evaluation, high speed, fast rise- 
time, and accurate amplitude measure- 
ments are necessary. Consider using an 
oscilloscope with at least 200-300 MHz 
bandwidth for these jobs. 

Typical service or repair applications 
are less demanding. The absolute accu- 
racy of a waveform may not be as criti- 


The author 
wishes to 
thank 
Tektronix, Inc. 
(especially 
Heather 
Wyse) for 


their help in 
preparing this 
article. Many 
of the photos 
and drawings 
used are 
Copyright 
Tektronix, Inc. 
“All rights 
reserved” and 
were repro- 
duced with 
permission. 


cal; just knowing that the signal is pre- 
sent and that it has the approximate 
waveshape as expected may be enough. 
Relative observations, such as comparing 
a device under test against a known 
working unit, do not require the extreme 
accuracy of a high-end scope. A general- 
purpose scope with 100 MHz bandwidth 
should prove adequate. 

Of course, when working on very 
high-frequency RF circuits (VHF up. to 
microwave), you will need the highest 
bandwidth available. Many scopes are 
designed for just this purpose. These 
scopes are capable of analyzing signals 
well into the 10-50 GHz range. NV 


50-150 MHz 


1-10 GHz 


Desirable 
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WIRELESS COVERT CAMERAS W/BUILT- 
IN 300’ TRANSMITTERS. SMOKE DETEC- 
TOR $285, IN-WALL SPEAKER $260-B/W, 
$395-COLOR, ALL WITH AUDIO + 3.6mm 
PINHOLE LENS. QUAD CCTV SYSTEM 
$895 WITH 4: CAMS, 6mm LENS, MOUNTS, 
PS, + 1 REALTIME QUAD DISPLAY W/T + 
DATE GEN. LENS BLOWOUT 1/3" 2.8mm, 
3.8mm, 4mm $39. HUNDREDS OF CCTV 
ITEMS AT 50% OFF DEALER PRICES. 
CALL 617-933-0827. 


PROFESSIONAL ALARM control panels and 
all equipment. For a free catalog: voice or 
fax: 908-840-1390. 


.DMM 89S $179.00 
' Most Advanced DMM 
-80.7 to 81.4 dBm with 40 -12000 
20 reference impedances 
True RMS 
Frequency counter. 100 Hz -10MHz 
Capacitance: SnF-SOmF 
Measure AC volt to 20kHz 
5000 counts, 0.1% basic accuracy 


) DC Power Supply 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


SATELLITE EQUIPMENT 


THE MOST EXTRAORDINARY hacking 
catalog in the world! www.spectre-press. 
com 


RACK-MOUNTED VC2s. Pulled from service 
in working condition. $150 each while supply 
lasts. Credit cards okay, Fax: 501-223-9406. 
Internet: pager@aristotile.net Surplus City, 
Box 23016, Little Rock, AR 72221. 


HIGH OU ALITY 


DBS SOLUTION: The DBS solution will allow 
you to fully test the audio and the video safely 
and economically. Individual units and dealer 
packages available. Call 1-800-923-0722 for 
info. 


FREE CATALOG of Big Dish systems, 
upgrades, and accessories. Warranties & sat- 
isfaction guaranteed. Skyvision, 1016 
Frontier Dr., Fergus Falls, MN 56537. 
www.skyvision.com Call 1-800-334-6455. 


TEST EQUIPMENI 


BEST PRICE 


DMM A91 
$49.95 
NOW $39.00 


Plus Free Case 
Solar Cell Powered 


Large Display 


LCR Meter 814 
$189.95 
Best Resolution LCR 


Inductance: 200uH-200H 
Capacitance: 200pF-20,000uF 
Resistance, 20-20MO 
Resolution of 0.1uF, 0.ipF, and 
imQ are useful for high frequency 
and SMD 

ipation factor indicates leakage 
in capacitor and Q factor in inductor 
rnetna cw dnbre cone aie 
Best for high frequency RF 
——eeeeeee 
Padded deluxe case $5.00 


20 MHz Oscilloscope with Delay 
$429.95 


Dual Trace, Component test, 6° CRT, X-Y Operation, TV 


Sweep PS-205 


Sync, Z-Modulation, CH2 Output, Graticule illum, 2 probes 
each has x1,x10 switch. Best price with delay sweep. 
$339.95 
$494.95 
$569.95 
$769.95 
$999.95 


PS-200 20 MHz DUAL TRACE 
PS-400 40 MHz DUAL TRACE 
PS-405 40 MHz DELAY SWEEP 
PS-605 60 MHz DELAY SWEEP 
PS-1000 100 MHz DUAL TRACE 


Fluke Multimeter 
Fluke 12 $84.95 
HolsterC-10 $10 
Fluke 70 ll $75.95 
Fluke 73 i $97.50 
Fluke 75ii $129 
HolsterC70 $16 
Fluke 77 = ©$155 
Fluke 791i $175 
Fluke 2911 $175 
Fluke 76 $175 
Fluke 87 $287 
Fluke 867 $1199 
Scope Meter 
Fluke 97 = $1785 
Fluke 105 $2799 


Frequency Counter 
FC-1200 $129.95 


Dreplay. 8 dig LCD 25GHz 


Digital Storage Scope 
DS-203 30MHz, 20M Sample/sec $849.95 


DS-303? with RS-232 interface $1,049.95 
Switchable between digital and analog modes 


Scope Probe: 60MHz xt, x10 $15, 100MHz x1, x10 $22 
250MHz x1, x10 $29, 250MHz «100 $39 


$159.00 
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WANTED: LARGE SATELLITE 
ANTENNAS; 7-20 meter, commercial grade 
only. Also transmitters for uplink, HPAs, 
exciters, etc. Prefer Scientific Atlanta, 
Andrews, Vertex, RSI, etc. Will remove. PTL 
Cable Service, Inc. Phone 407-747-3647, 
FAX 407-575-4635. 


USED SATELLITE EQUIPMENT. You name 
it, we have it. LNAs, downconverters, drives, 
receivers. Working condition guaranteed. Call 
317-385-2305. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


SAT-COVER for your 18”, 24”, or 30” dish. 
Sat-Cover™ will protect your 18” satellite dish 
from snow, ice, sleet, hail, dust, and other 
debris OR disguise your dish in restricted 
areas. Sat-Cover™ allows signals through. 
Look for us on the Internet. DEALERS 
WANTED! Ph. 812-689-3715 or 1-800-642- 
2907, Fax 812-689-7227 E-Mail: kweaver@ 
venus.net 


GUARANTEED LOWEST prices on 18” 
satellite dish system. $199 after rebate 1- 
800-937-2431. 


THE DISH Network. U seen it in USA Today 
@ $499. Buy it now and save $50. The mini- 
dish $449 with 1 year programming. UPS to 
your door. Satellite TV, 120 W. Centennial, 
Muncie, IN 47303. 317-288-0074 11-5 E. 15 
yrs. same location. 


SATELLITE EQUIPMENT available: Re- 
ceivers $35 and up; 20-25 LNB $35; C-KU 
feed homs $65. Call 804-599-4408. 


COMPLETE LIQUIDATION! 20 Hughes 
satellite 2-way network systems (V-SAT) 
complete with antennas and hardware. 50 
Hughes (V-SAT) digital interface units. 70 
Proelin 1.8 meter antennas. 2 2.4 meter 
antennas. 1 4.5 meter antenna.19 B-MAC 
(9700) decoders. 25 sets of non-penetrating 
antenna roof mounts. 5,000 Plus splitters (2- 
way, 4-way, 8-way) and taps. 30 Plus rolls 
500’ and 1,000’ plenum cable RG6-RG11. | 
WOULD LIKE TO SELL IN ONE LOT TO 
HIGHEST OFFER. WILL FAX LIST. PH/FAX 
505-296-3650. 


LPTV TRANSMITTERS. Broadcast TV to lit- 
tle communities, from satellite dishes. Write: 
Electronica Sonora/Eduardo Robles, 252 
Grand Ave., Nogales, AZ 85621-2637. Call: 
tel/fax: (62) 150199- (MEX). 


EEO 


DSS BIBLE. Book covers: L-card & battery 
cards, Sony receiver schematics, battery card 
programmer schematic & software, annotated 
source, chip programmer software/plans, 
resources, unbiased “hack” reviews, DS5000 
Sip-Stik technical information, card sellers 


addresses, rip-offs, Web sites. Over 200 files 
and much more. $49.95 postpaid. 520-726- 
2833. TELECODE, Box 6426-NV, Yuma, AZ 
85366-6426. http:/www.hackerscatalog.com 


SYNC-A-LINK UNIVERSAL VIDEO SYNC 
GENERATOR restores all horizontal & verti- 
cal sync lines, DC level, compensates for 
inverted video, color phase, from standard or 
distorted analogue video-type formats. 
Comes complete with operations manual & 
90-day warranty. $160. 918-479-6451 or 
write to Sync-A-link Communications, PO 
Box 4, Locust Grove, OK 74352. 


VIDEOCYPHER Il descrambling manual, 
schematics, video, and audio. Explains DES, 
EPROM, CloneMaster, pay-per-view (HBO, 
Cinemax, Showtime, Adult, etc.) $16.95, $2 
postage. Schematics for Videocypher Plus, 
$20. ematics for Videocypher 032, $15. 
Collection of software to copy and alter 
EPROM codes, $25. VCIl Plus EPROM, 
binary, and source code, $30. Cabietronics, 
Box 30502N, Bethesda, MD 20824. 


Function Generator 
$169.95 


Audio Generator 
AG-2601A $124.95 


RF Signal Generator 


$G-4160B $124.95 
100 kHz-1SOMHz sinewave in 6 


ranges 
RF Output 100mVrms to 35 MHz 
internal 1kHz, Extemal SOHz-20kHz 
AM modulation 
Audio output 1 KHz, 1 Vrms 
Output Impedance: 50 Ohm 
Size: 5.9°H x 9.6°W x 8.1°D 


Generator/Counter 
AG-2603AD $229.95 


Generator/Counter 


$G-4162 AD $229.95 

Generates RF signal same as 
SG-41608 

6 digit frequency counter tHz - 150 

Miz for internal and extemal source 

Sensitivity <SOmV 


Generator/Counter $329.95 
0,5Hz to S MHz in 7 ranges 

Sweep: Linear 10:1/Log 10:1 20me to 2s 

AM Modulation 

Gated Burst, Voltage Control Generator 
Generator Control Voitage & 6 digit counter 1Hz- 
10OMHz for intemal & extemal sources 


(800) 526-2532/(609) 897-1135 
FAX:(609) 897-0206 


Visa, Master Card, American Express, COD, Purchase Order Welcome 


1 YEAR PARTS AND LABOR WARRANTY 


ALFA ELECTRONICS 
P.O. BOX 8089, Princeton, NJ 08543-8089 
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CALL / WRITE / FAX FOR FREE CATALOG 


Write in 204 on Reader Service Card. 


800-211-5635. 


NOTHING ELSE COMPARES™. Digital 18” 
satellite systems, mobile satellite systems, 
home entertainment, accessories and more. 
www.skyvision.com Call 1 ; 


MILITARY SURPLUS ELECTRONICS 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


DEFENSE SUPPLY Technical Data CD- 
ROM. NSNs, Cage codes, item name, pric- 
ing, supplier, and characteristics information. 
$100. Also, Defense Medical Catalog CD- 
ROM. $100. 334-889-4637. 


AUDIO/VIDEO/LASER 


at $65 each. Hurry, limited quantities with fac- 
tory warranty. 310-305-1030. 


FIBER OPTIC TRANSMITTER/RECEIVER. 
BACK IN STOCK! Transmit composite video 
images from any video source (cameras, 
VCRs, etc.) over fiber optic cable. SMA con- 
nectors. Package includes transmitter, receiv- 
er and two AC adapters. Brand new in the 
box. Only $49 while supplies last. Credit 
cards okay. Fax/message: 501-223-9406. 
Internet: pager@aristotie.net Surplus City, 
Box 23016, Little Rock, AR 72221. 
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CROWN-TECHRON 5000W [@1Q] 208V/3- 
phase (only) mono amplifiers. Industrial ver- 
sion compares directly to $10,000 Macro- 
Tech 10K. Clean used/checked condition. 90- 
day warranty. This Crown model only. 
$1,195, FOB Columbus, OH. 614-279-2383 
24-hour faxback information. 


FACTORY VIDEOS: VHS, Beta 8mm movies 
need splice or fix $75/100 pes. Jim 310-515- 
2058. 


LASER SHOW Systems: rack mount digital 
controller with keypad and LCD. Scanner 
head with X/Y galvos, shutter, grating, choice 
of laser. Many preprogrammed patterns and 
beam effects + create your own. Complete 
systems starting at $695. RED LINE LASER 
PRODUCTS 314-831-3014. 


LASER SURPLUS New and used equipment 
for the hobbyist or professional. HeNe, 
Argon, YAG, Ruby, CO2, and visible laser 
diodes. Also stocking optics, galvos, comput- 
er and test equipment. Free Catalog. Laser 
Surplus Inc., 759 Laurel Road Dept. 5C, 
Clinton, TN 37716-5454. lasersur @ix.net- 
com. com ; 


LASER RANGEFINDER measures distances 
up to 1000 meters: 1 yard/meter accuracy. 
Built into binoculars, 9V battery operated 
w/LCD display: $300. Laser Sensor 
Technology, 3873 Easy circle, Marietta, GA 
30066-2031. 770-928-2867 fax & phone. E- 
Mail: JClark3873 @ aol.com 


PRO AUDIO, video & projection equipment 
for salel! Microphones, mixers, switchers, 
cameras, monitors, TBCs, tubes, slide & film 
projectors & lenses. Great buys for the smart 
shopper. Call Tom for a detailed list. Tel 609- 
222-0636 Fax 609-222-0638. 


LASERS: TUBES, power supplies, diodes, 
project kits. From $10. FREE CATALOG. 
Toland Electronic Products, PO Box 1353, 
Glendale, AZ 85311. 


OUT OF BUSINESS SALE: TV/VCR repair 
shop. Everything must go. Priced at more 
than 50% off cost. Parts, equipment, SAMs, 
and brand-specific manuals. Super deals, 
guaranteed. Pro Tech, POB 4076, Butte, MT 
59702. Phone 406-723-8922, Fax 406-723- 
4411. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE Ii 
tells how. We now have autographed copies 
of the Guru's underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073. VISA/MC, 


POWER RELAY 


24 Vdc 


24 Vde, 675 ohm coil, SPDT con- 
tacts rated 20 amps (N.O.), 10 amps (N.C.) @ 


240 Vac. 1.15" X 0.09" X 0.65". PC terminals. 


UL and CSA listed. 


00 
CAT# RLY-55 SQ 
10 for $18.50 * 100 for $150.00 


SPECIAL PRICE! 
TWIST ON 


F-56 CONNECTOR 


We recently made a large 
purchase of this twist-on co-ax 
connector for RG-6 cable. 
Special pricing while 


the supply lasts. 100 for $15.00 
500 for $50.00 
CAT #FTO-56R 1000 for $70.00 


S-VHS VIDEO CORD 


4’ cable with miniature 4 pin mini 
DIN plugs on both ends. 


CAT# CB-363 = 
00 10 for $25.00 
SD sech 100 for $150.00 


“HI-8” VIDEO CASSETTE 
(USED) 


SONY Hi-8 

Top quality, metal 

particle 120 minute video 
cassettes. Used for a short 
time, then bulk-erased. 
Each cassette has its own 
plastic storage box. 
Satisfaction Guaranteed. 


CAT # VCU-8 
10 for [10 for $28.00 + 100 for $250.00] 00 * 100 for $250.00 


ORDER TOLL FREE ] - 800- 826- 5432 B 


MAIL ORDERS TO: 


ALL ELECTRONICS CORP. 


P.O. BOX 567 


VAN NUYS, CA 91408-0567 


Potter & Brumfield # T9ON5D12-24 


— eV offers a complete line of OEM 

ules, including all NM bands, low & 
high MW, as well as the world’s smallest 6.4 
module. Most are stock Items, eliminating 
long lead times and providing fast delivery. 
Also available are laser diodes and module 
components. 912-379-9000 x2. 


THE MOST EXTRAORDINARY hacking 
catalog in the world! www.spectre-press. 
com 


BROADCAST VIDEO equipment wanted: all 
types, new or old. Please call, Jon with info. 
317-539-2859. 


Sell Nuts & Volts 
in your store and ea 


! 
Contact us for details. Ao ae 
E-Mail distributors@nutsvolts.com 


“You're A Completely 


gross boring n 


Hand-held voice synthesiz- My 

er plays a variety of insults 

which can be altered by selecting 

various programming buttons. Even though no 

profanity is used, a major nationwide retailer 

rejected these as being too insulting for their 

customers. Wild green and black case with belt 

or pocket clip. Includes 3 AA batteries. 

Attractive display package. 95 
CAT# INS-5 $Q=z, 


case of 24 - | case of 24 - $4.50 each | | case of 24 - $4.50 each | each 


POWERFUL pedi pmmrtn 
ee eee EARTH MAGNETS 


Aprox. 1.86” X 1.02” X 


0.08" thick. 
CAT# MAG-26 
$ 50 25 for $31.25 
each 100 for $100.00 


RECHARGEABLE SEALED 
LEAD ACID BATTERIES 
6 Volts 7 A/h 
Yuasa # NP7-6 
5.95" X 1,3" X 3.7". 
0.1875" qc connectors zx 


$15%. 


\ === — |) 
CAT# GC-67 


QUALITY 
PARTS 


FAST 
SHIPPING 


DISCOUNT 
PRICING 


FAX (818) 781-2653 * INFO (818) 904-0524 
INTERNET http://www.alicorp.com/ 
E-MAIL allcorp @allcorp.com 


CABLE TV 


1997 SPECIALS: New multimode kits (22) 
and educational boards for most models as 
low as $9. Forty pin microprocessors as low 
as $13. ZL1, T3055, T7055, D5 as low as $3. 
Minimum order $50. COD only. All kits sold 
for educational and test purposes only. All 
merchandise has 30-day repair or replace- 
ment guarantee. Call toll free at 888-579- 
8479 or leave a message at 818-578-8449. 


NEW! VIDEO cassette storage cases now 
available $1.25 each, plus shipping and 
COD, 100 piece minimum order black grain 
finish with interior hubs, call Ken Erny 
Electronics 24 hour order and information hot 
line 516-389-3536. 


CALL, WRITE Fay 


Designed for the traveler to hang 
on the inside of a hotel door, 
the Datawave KL-1 Security, 
Alert emits loud beeps and is 
flashing lights when someone | 
knocks or if someone tampers 
with the door. Ideal for hear- iy 
ing impaired, the four high- 
brightness LEDs are easy to 
see from far away. Can be 
switched for audible alarm with 
lights or lights only. Requires 


50 
vetoean, CATHKLA s9 each 


SMALL STEPPER MOTOR 


Unipolar, two phase, 6 lead step- ce. 
per motor. 53 ohm coil. 
Operates well on 12 Vdc. 
15 degree per step. Motor 
body is 1” diameter X 0.5" 
0.08" (2mm) diameter 

shaft is 0.365" long. The shaft is covered with 
a threaded plastic sheath (0.25" dia X 0.75" 
long) which acts as a worm gear. This mech- 
anism, if not required, is easily removable. 
Rectangular mounting bracket, 1.73" X 1.10". 


$ 50 CAT# SMT-21 
each 10 for $12.50 


EDGEVIEW PANEL METER 
FS=1 MICROAMP 
Mura 


Beautifully constructed 
edgeview meter move- 
ment. 2.75" X 0.8" 
face. Scale is labeled 
“BEATS/MINUTE" and is 
calibrated from 50-150. It 
can be easily removed or reversed to create 
a blank scale. The black bezel is 3.53" X 
1.33" and can be adjusted or removed. 0.1" 
thick clear plexiglass case. Maximum case 
size behind mounting plane: 2.75" X 1.18" 


X 2.18". Solder jug terminals. “$ B50 
CAT # MET-47 each 


oe 


NO MINIMUM ORDER « All Orders Can Be Charged fo Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail * Orders 
Delivered in the State of California must include California State Sales Tax * NO C.O0.D « Shipping and Handling $5.00 for the 48 Continental United States ~ ALL 


OTHERS including Alaska, Hawaii, P.R, and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice. 0 4 


| MANUFACTURERS - 


We Purchase EXCESS INVENTORIES... Cal 


Write In 158 on Reader Service Card. 


le, E-MAIL or Fax YOUR | 
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DESCRAMBLING, NEW secret manual. 
popes your Lio descramblers for cable and 

TV. Instructions, schematics for 
SSAVI. gated sync., sinewave (HBO, 
Cinemax, Showtime, UHF, adult) $12.95, $2 
postage. Cabletronics, Box 30502N, 
Bethesda, MD 20824. 


EVERYTHING YOU NEED FOR CABLE! 1- 
800-663-8530. FORMERLY 1-800-MODULE- 
0. 


CABLE UNSCRAMBLED. Everything you 
want to know about cable, but are afraid to 
ask, $10. VISA/MC/AMEX. Free catalog. 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 


Synthesized || 
FM Stereo 
Transmitter 


hy and you're on-the-air. 
ict apo te vice Linn 

New, , Clean and hum-free runs on either 12 VDC or 

120 VAC. Kit comes complete with case set, whip antenna, 120 

VAG power adapter easy one evening assembly. 

25, § d FM $129.95 


Stereo Transmitter Kit 
Tunable FM 
Stereo 
Transmitter 


FM-25; many 


RF Power 
Booster 
Amplifier 


=| Micro FM 
| Wireless Mike 


“pk 
300 feet, tunable to 
MHz. 7/8°w x 3/8"h x 3/4h, 


Controlled 
Wireless 


Super stable, drift free, not affected by temper: 
arta 


fe a0 60 

Sensitive electret condensor 

in a room and transmit up to 1/4 

pA hon at batteries which are included. Uses the latest in 
Surface mount parts and we even include a few extras in 

case you sneeze and loose a part! 


Call for our Free Catalog ! 
58 January 1997/Nuts & Volts Magazine 


“DESCRAMBLER SCHEMATICS RE- 
VEALED.” A powerful guide to descrambling 
schemes. $10. VISA/MC/AMEX. Free cata- 
log. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 


UNBELIEVABLE PRICES. We carry a full 
line of cable tools and equipment for all your 
cable needs. Also a wide variety of electronic 
parts & accessories, tools, diagrams, convert- 
ers, step-by-step instructions, and full tech- 
nical support. 9am-7:30pm EST 1-800-562- 
8442. 


THE MOST EXTRAORDINARY hacking 
www.spectre-press. 


catalog in the world! www. 
com 


Super Pro FM Stereo 
Radio Transmitter 


ny 
ait 


aha 


FE ec tmate rly a gore _sprsenag dani te band 
coverage, The export version can only be shipped outside the 
CGA G vlter HOUG K eccompated by & atte’ stmamant thet 
the unit will be exported. 


FMl-100WT, Fully Wired High Power FM-100 


Descrambler 


Scrambler 


Decode ail that gibberish! This is the ™ 


descrambler / scrambler that you've read about in all the 


provided. 
radio, full poser ap 
same time. circuitry 
ae cin dog ene Rison si 150, 
case sel a nice 
ecole Li poe matching super 


Tone-Grabber 
Touch Tone 
Decoder / 
Reader 


, anywher 
are used, your TG-1 will decode and store any number it 
. A simple hook-up to any radio speaker or line is all 
is required, and since the TG-1 uses a office quality 
ei miyee caer be, aeberbdey sd 
Speed! A 256 digit non-volatile trol oan sop 
: an 


matching 
¥ ee ee We have a TG-1 connected 
the Ramsey factory on the FM radio. It's fun to see the 
tadio show! 
! ening to assemble 
fun to build, t00!), eS ore eo te ay ee a oe 
ching case for 


ae) 
/ 


SUPER TRAP. 1,000 times more powerful 
than a FM trap! Exclusive multi-pole design. 
$29.95 + $3 S&H. VISA/MC/AMEX. Free cat- 
alog. ELECTROMAN, Box 24474, New 
Orleans, LA 70184. 504-482-3017. 


“BASEBAND VIDEO EXPLAINED.” 
Discover what a baseband signal is and how 
it's constructed. Learn the advantages of 
doing things the baseband way. $10. 
VISA/MC/AMEX. Free catalog. ELECTRO- 
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 


EVERYTHING YOU NEED FOR CABLE! 1- 
800-663-8530. FORMERLY 1-800-MODULE- 
0. 


#2) | Mini-Peeper 


6. ah Micro Video 
anit 


GCD TV camera the size 

of an ice cube! Provides excellent pictures in low light (2 lux), or 
use our IR-1 Infra-Red light source to invisibly acer ip sinew had 
entire room on a pitch black night! | 

build it into a smoke detector, wall 


nectos interface Fc bo board kit with proper voltage regulation 


ae 
agustalef 


details, even a mini for sensi- 


board is 1" =P and tees ACA jacks fo 
to VCRs, TVs or cable runs. Power is9 
150 mA. Resolution: 380 x 350 lines. 


and disguising the Mini- 
Peeper along with info on adding one of our TV Transmitter kits 
(such as the MTV-7 unit below) for wireless transmission! 


MP-1, Wide Angle Lens CCD TV Camera Outfit 
MP-1PH, Pin-Hole Lens CCD TV Camera Outfit 


MicroStation 
Synthesized 
UHF TV 
Transmitter 


fully wi tested. Si 
latest in SMT (Surface Mount Technology) is to provi 
the smallest size, the el vera i yarn pre 
experienced only. Runs on 12 VDC @ 150 mA 
includes a regulated power source for a CCD camera. 
MTV-7A, UHF TV Channel 52 Transmitter Kit 
MTV-7AWT, Fully Wired Channel 52 Transmitter 
MTV-7A4, 439.25 MHz TV Transmitter Kit 
MTV-7A4WT, Fully Wired 439,25 MHz Transmitter 
MTV-7A9, 911.25 Miz TY Transmitter Kit 
MTV-7ASWT, Fully Wired 911.25 MHz Transmitter 
ATV-74, 439.25 Miz Converter Kit 
ATV-74WT, Fully Wired 439.25 MHz Converter 
ATV-79, 911.25 MHz Converter Kit 


RAMSEY ELECTRONICS, INC. 
793 Canning Parkway 
Victor, NY 14564 


Order lO ae: 1-800- 446- 2295 


Sorry, no tech in 


Technical Info, Order Status 
Call Factory direct: (716) 924-4560 


\r 
or Orde t iis NUMDE 


ORDERING INFO: Satisfaction Guaranteed. Examine lor 10 days, if not 
pleased, retum in original form for relund. Add $4.95 for shipping, han- 
dling and insurance. Orders under $20, add $3.00. NY residents add 7% 
sales lax. Sorry, no CODs. Foreign orders, add 20% for surface mail or 
use credit card and specity shipping method. 


Write In 160 on Reader Service Card. 


UNMODIFIED CABLE box pulls Zenith ST 


1000, 1086. Regal CR-83 plain converter. 
Oak RKDM-400 $20. Other brands available. 
Call 405-631-1856. - 


NOTCH FILTERS 110, 108.5, 106.5, 97.5 
75dB deep notch. $19.95 ea., 1-5 qty. $14.95 
ea., 6-10 qty. $10.95 ea., 11-20 qty. $8.95 
ea., 21 or more qty. Call 24 hr. order and 
information hot line 516-389-3536. 


SIGMA 3D/2000 converter kit. Gets all chan- 


nels. $175. Fax name, address, city, state, 
zip, phone to 808-955-3959. Fully guaran- 
teed. 


EXPLOSIVE CABLE TV GRAB! BRINKER 
ZAPPER/SNOOPER STOPPER combo 
module all in one! Buy wholesale factory- 
direct, no middleman. Let others get fined 
+ za instead. Protect your cable box 
now! 100% COMPATIBLE. We supply over 
80 advertisers weekly! Your order shipped 
fast, within hours! Why pay $39 when you 
can buy direct! LIFETIME GUARANTEE! 
We accept VISA/MC/COD/MO/CHECKS. 
ONLY $10 (3/$22). Descrambler plans $5. 
SUPER-ZAPPER MODULES ONLY $16! 
Call/fax us anytime 904-234-8302 ext. 5, 
BRINKER ENGINEERING LABS 


BLUE BE GONE. Stops “blue” screen (video 
mute) VCR function. $49.95 + $5 S&H. 
VISA/MC/AMEX. Free catalog. ELECTRO- 
MAN, Box 24474, New Orleans, LA 70184. 
504-482-3017. 


HAMLIN, PIONEER, ZENITH, AS and 
other manufacturer converters, various 
models including 6600, 6000 and 5000, 
90s, 80s 29s, 28s 25s, and 100s, 5130, 


5135, 4135 and 9310s, ST-1000 288 and 


165 MP, 1086 and 1600, pius other mod- 
els, LARGE QUANTITIES, CALL for 
PRICING. 1-800-380-9530. 


SELLING UNMODIFIED cable equipment, 
boxes, and converter. For all software needs 
call 909-941-4858. 


DEALERS! WELCOME. Ali makes & models 
available. Call Marco for best deal. 718-358- 
6237. 


CABLE PRODUCTS & MORE! BEST 
PRICES! 1-800-663-8530. FORMERLY 1- 
800-MODULE-0. 


FOR SALE: Jerrold 2214, 2014 genuine 
unmodified. SA-8600, 8580 genuine unmodi- 
fied. Zenith 1086, 1600 series original 
unmodified, Pioneer 5430 $35 genuine 
unmodified. Tocom VIP 5503A genuine 
unmodified, 10-lot only. 1-800-500-9825. 


PICS, GALS READ if you've lost your mas- 
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 


WANTED: TEKNIKA 6510 cable converter 
boxes 415-221-5940. 


EILEICIOIOIEY” 


CABLE HACKERS SPECIAL: Volume 1 & 2 
books plus CABLE HACKERS VIDEO and 
Volume 3, MASTER FILES. Save $$$$, 
$149.95 PPD USA. 520-726-2833. TELE- 
CODE, Box 6426-NV, Yuma, AZ 85366- 
6426. http:/Awww.hackerscatalog.com 


TORX SECURITY tool set. Required for 
cable converters, games, VCRs, etc. 
Complete 7 piece set. Only $19.95 shipping 
included. To: TDS, PO Box 1652, 
Homosassa Sp., FL 34447. 


CABLE PRODUCTS & MORE! BEST 
PRICES! 1-800-663-8530. FORMERLY 1- 
800-MODULE-0. 


UNBELIEVABLE PRICES. We carry a full 
line of cable tools and equipment for all your 
cable needs. Also a wide variety of electronic 
parts & accessories, tools, diagrams, convert- 
ers, step-by-step instructions, and full tech- 
nical support. 9am-7:30pm EST 1-800-562- 
8442. 


$ WANTED $§: Cash for genuine, unmodified 
PV5, PV7, R2/V5, and DBB converters. 512- 
854-8989 evenings. 


WANTED TO buy: Current models Pioneer 
5000 and 6000 series, genuine unmodified 
Tocom 5503 VIP 5507, SA 8550, 8570, 8580, 
etc. Genuine unmodified Jerrold DBBB 7312, 
PR20C, 7322P, DPV 7, etc. Call or fax. 718- 
262-0900, FAX 718-657-4015. 


SSAVI: SAVVY Scrambling Today. Learn 
the secrets of this popular scrambling 
scheme. $10. VISA/MC/AMEX. Free catalog. 
ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 504-482-3017. 


EQUIPMENT FOR ALL of your cable TV 
needs. All popular makes and models. 
Newest up-to-date items. Best prices. 717- 
462-4657. 


CABLE PARTS! Computer parts. Call for 
great prices or visit us soon on the Web: 
HTTP:/WWW.CB-Electronics.com or call 1- 
800-436-8630. 


WANTED: DEALER & DEALERS! AUTO- 
MATIC MULTIMODE 2200s. RFT-2 MULTI- 


ELECTROMAN, YOUR source for video 
products, amplifiers, inverters, & processors. 
Free catalog. ELECTROMAN, Box 24474, 
New Orleans, LA 70184. 504-482-3017. 


WE HAVE what you want. #1 cable distribu- 
tors. Dealers welcome. For your best price, 
call 1-800-640-9948. 


UNBELIEVABLE PRICES. We carry a full 
line of cable tools and equipment for all your 
cable needs. Also a wide variety of electronic 
parts & accessories, tools, diagrams, convert- 
ers, step-by-step instructions, and full tech- 
ssa support. 9am-7:30pm EST 1-800-562- 


CABLE PRODUCTS & MORE! BEST 
PRICES! 1-800-663-8530. FORMERLY 1- 
800-MODULE-0. 


AAA CABLE PRODUCTS. CALL US FOR 
ALL YOUR NEEDS! AUTOMATIC MULTI- 
MODE SELLS. CONCEPT ENGINEERING 
602-309-0367. 


TELEPHONE/FAX 


CELL PHONE cloning for the guy who has 


Keith, 512-259-4770. 


MEIEICIOIGIE 


CELLULAR PROGRAMMERS PACKAGE 
OFFER! Volumes 1 & 2 Cellular Hackers 
Bibles, Cellular Programmers Bible, 
Bagphone Video Bible, and Cloning Cellular 
Telephones Videos. Software for Motorola 
bag, flip, & brick, NEC, Panasonic, Nokia, & 
ESN loader chip. Also includes: OKI-900 
package of software and documents! 
Complete package $199. Postpaid USA. 520- 
726-2833. TELECODE, PO Box 6426-NV, 
Yuma, AZ 85366-6426. http://www.hacker- 
scatalog.com 


BLUE BOOK PHONE REPAIR. Fix 500+ 
models; American Oak to Western Electric: 
answer machines, cordless, wired phones. 
$25. KEN’S, 2825 Lake, Kalamazoo, Ml 
49001. 616-345-4609. 


PHONE SYSTEMS WANTEDI!!! We buy 
AT&T MERLIN, SYSTEM 25/75/85 and other 
AT&T phone systems. Please call for a quote 
or fax us your equipment list. KEYWAYS, 
INC., 513-847-2300 or FAX 513-847-2350. 


THE MOST EXTRAORDINARY hacking 
catalog in the world! www.spectre-press. 
com 


OCTEL VOICE mail system mode! Aspen 
Branch XP, 16 ports, 10 hrs. storage. Like 
new, with books, hook-up cables, and pro- 
gramming terminal. $2,500. Call Rick 203- 
723-4459. 


PANASONIC, SOUTHWESTERN Beil, BBS 
Telecom, telephones, jacks, and systems. 
Free catalog: voice or fax: 908-840-1390. 


PARTY-LINE Caller-ID Phoneline Simulator 
Kit. Demonstrate telephone devices without 
phoneline! Six direct dial extensions, Caller- 
ID, distinctive ringing. Authentic dial tone, 
busy signals, 20Hz ringing. Deluxe kit 
$199.95. Includes PCB, all electronic parts, 
microcontroller, documentation. Custom 
enclosure $32.95. Fully assembled $425. 
Shipping $8. Major credit cards, money order. 
Digital Products Company, 134 Windstar Cir., 
Folsom, CA 95630. 916-985-7219, Fax 916- 
985-8460, E-Mail: DigProd@aol.com 


CELLULAR EXTENSIONS $60 plus ship- 
ping. Motorola egal port $200. Loader 
kits $100. Quality phones programmed 
on your number $150 plus shipping. Call or 


E-Mail Stuart for details. 601-831-8708 after 
5:30pm CST. E-Mail: ccomco @aol.com 


NORTHERN TELECOMM #2960 telephone 
network interfaces (RID/MTU). Easily con- 
verted into extension phone lockout. $1.50 
each, $9.90 for ten, $59 per hundred. Full 
docs available. SYNERGETICS SURPLUS, 
Box 809, Thatcher, AZ 85552. 520-428-4073, 
VISA/MC. 


CELLULAR ESN READER: “ESP” extension 
service pro handheld model displays ESN, 
MIN, etc. w/many more advanced features. 
CALL FOR INFO. PROGRAMMERS: MOT, 
NEC, GE, AVX, SONY, MITS. CALL FOR 
INFO. CELLTRONICS 818-709-1143 OPEN 
9-5 PST. 


Anritsu ML 422B 


Selective Level Meter covers the 50 Hz to 30 MHz 
range, providing highly accurate measurements of 
signal levels, can function as a wideband level 
meter, psophometer or voice band analyzer. Opt 31. 


New boxed $1000.00 
Hewlett-Packard 214B 


Pulse Generator, high power 100 V, 2 A output into 
50Q, 10 MHz repetition rate, constant duty cycle. 


New $1995.00 
Hewlett-Packard 427A 


Voltmeter, measures dc voltages from 100 mV to 
1 KV full scale, ac voltages from 10 mV to 300 V full 
scale at frequencies up to 1 MHz, 10Q to 10 MQ 
center scale in 7 decade ranges, New. Opt 001. 


$150.00 


Ballantine 3046A 


AC Voltmeter, primarily a dB meter, voltage ranges 
1 mV to 300 V full scale, has a linear dB scale 
referenced to 1 mW into 600Q, scale extends from 
10 to +2 dB, voltage scales from .25 to 1.0. and .8 to 
.3.2. New, has rechargeable battery option. 


$150.00 


* JANUARY SPECIAL «x 


“You won't believe this!” 


Hewlett-Packard 3586B 
Selective Level Meter 


Makes carrier measurements to 32.5 MHz, voice 
channel measurements from 50 Hz to 100 kHz, can 
use the 3336B Level Generator as an automatic 
tracking generator. With manual & 2 BNC adapters. 


New Cost $12,700.00 


Our Price $700.00 
Ruggedized carrying case $50.00 


Please call for our Free 1996 Catalog 


14455 NORTH 79TH STREET, UNIT #C * SCOTTSDALE, ARIZONA 85260 
(602) 483-6202 ¢ Fax (602) 483-6403 


ESN READER connects between AR3000 or 
PRO-2006 scanner and personal computer, 
reads and logs to disk. Scanner and comput- 
er not included. $995 US postal money order” 
to Keith Perry, PO Box 816, ages Texas 
(78641). SASE for info. 512-259-4770. 


OKI 900 chips. Original blank Toshiba 
TC54512AF chips for the OKI 900 cellular 
phones, $50 each. Call Bob at 703-758-4643 
and leave a message. 


BEEPER, TWO-WAY radio repairs, modifica- 
tions, dus lications, all models, test equip- 
ment. Call TJ 718-341-1849, Fax 718-978- 
4616. 


OKI 900 MODIFIED program up to 5 number 
$400. Also Cetek cable program. Use your 
Oki 900 as a cellular scanner. $200. 
Purchaser agrees not to use the above men- 
tioned equipment for illegal use. Call 708- 
614-7439. 


Quality Reconditioned 


Test Equipment 


Hewlett-Packard 3582A 


Spectrum Analyzer, .02 Hz to 25.5 kHz, band 
selectable analysis for .02 Hz resolution, sensitivity 
-120 dBv, 2 channel input, digital trace storage. 


$2500.00 


Hewlett-Packard 141T 
Spectrum Analyzer System 


141T with 8552B and 85538. The mainframe provides 
variable persistence and storage. Covers 1 KHz to 110 
MHz, 10 Hz resolution bw, high sensitivity -140 dBm. 


Jan. Special $1500.00 


Hewlett-Packard 141T 
Spectrum Analyzer System 
141T with 8552B/ 8555A. Covers from 10 MHz to 
18 GHz, amplitude capabilities from +10 to -125 dBm. 
Jan. Special $2250.00 


Midwest 
Microwave 1092 


Step Attenuator, Dc to 18 
GHz, 1 dB steps, .max 
input power 1.5 Watt, 
attenuation accuracy, 
connector type (N) f. New 
boxed. 


Special Purchase $239.00 


JFW 75PD-001 Power Divider 


2 Way Power Divider, Dc to 1000 frequency range, 
power division asymmetry (Dc to 500 MHz. 4.2 dB, 500 
to 1000 MHz + .4 dB), 75 Q impedance, input power 1 
W average @ 25 C, 1000 W peak (1 microsecond). 


$12.50 or 2 for $20.00 


Write In 145 on Reader Service Card. 


Wavetek 3520 


Signal Generator, 1 to 2080 MHz, -137 to #10 dBm, 
frequency resolution is 100 Hz to 1040 MHz and 
200 Hz to 2080 MHz, GPIB programmability. 


$3250.00 


Tektronix 2213 


60 MHz Oscilloscope, 2 mV sensitivity, 5 ns/ div 
sweep speed, advanced trigger system, w/ probes. 


$650.00 


Tektronix 2215 


60 MHz Oscilloscope, dual channel, 2mV sensitivity, 
5 ns/ div sweep speed, advanced trigger system, 


with probes. 
$750.00 


Fluke 6011A 


Synthesized Signal Generator, 0.1 Hz ( 7 digit) 
resolution to 110 kHz; 10 Hz resolution to 11 MHz, 
storage up to 9 different frequencies, residual noise 
-50 dBc, harmonics -35 to -50 dBc, level flatness 


= 0.05 dB. 
$1000.00 


ESI SR1030 


Resistance Transfer Standards, set of 6: 1k, 10k, 
100k, 122, 10Q, and 100 Q. Like new condition. 


$4750.00 


Hewlett-Packard 54100D 


Digitizing Oscilloscope, 1 GHz bw, 350 ps rise time, 

10 ps resolution, 40 ms/sec maximum digitizing rate, 

pre-trigger viewing, includes 3-HP 54002A 502 bne 
pods. 


$3500.00 


Hewlett-Packard 54110D 


Digitizing Oscilloscope, 1 GHz bw, digital storage, 
auto pulse parameter, pre-trigger viewing, with 
4-54003A, 1 megohm, 10:1 probe pods. 


$4000.00 


SALES COMPANY 
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eee eee eee ele el ell ele el el el elele! 


SERVING YOUR CABLE 
NEEDS SINCE 1984 


ers called in by 1:00 pm shippe se ame day. $15 shipping. @ az 
NO NEVADA SALES « Hours: M-F 9-4 PST 7 


I Catt for this mouth s Nuts & Valts Specials 
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ELECTRONICS | 


For all your cable needs 
Call us first! 


SIX-MONTH GUARANTEE 


(30-DAY MONEY BACK) 


Phone 630-616-8050 
ea: 
Fax 630-616-8094 


For orders only: 1-800-742-2567 
HOURS: MON.-FRI. 8-6 CST ¢ SAT. 10-2 CST 


Greenleaf Electronics « P.O. Box 538 ¢ Bensenville, IL 60106 


COMPUTER PARTS - SCSI DRIVE ACCESSORIES - SURPLUS ELECTRONICS 
Qty Discounts AVAILABLE* ci i ia PURCHASE ORDERS ACCEPTED - APPLE II / Mac & IBM 


6 HH Bay SCSI Tower Case 


Visit Our Web Pagel conaw pis 
For specials and °6 HH Bays 
more info. on these | [67D Selectoss 
64Bit Windows Accellerated graphics. No ‘ions we 4 


jumpers to mess with, just install the soft- 
ware and go! Miro 20TD Live! 


2MB VLB SVGA $119.00 


Power Supplies FLoppy & CD DRIVES 
Power Supplies are Refurb unless New 360K 5.25” HH Drive...$10.00 External Cases for: 
Noted otherwise. Used 1.2 Meg 5.25" HH .......$15.00 All SCSI Cases have 250 Pin Centronics 
Mini Tower 145 Watts. ......$12.00 Used 720K 3.5” Drive..........$10,00 1d 20 Watt P/S.Open Face has RCA’s for CD Audio 


EXTERNAI 5 
Drive CASES F 
Mini/Mid Tower 200W... eee $19.00 new 144M 3.5” Drive.......$25.00 1 FH or2HH Floppy Drives w/ P/S........ $19.00 


XT Power Supply. 135W ...$10.00 1 HH 5.25” SCSI (Open Face).......csersserses $35.00 
XT Power Supply 150W ....$15.00 SOM Extras 1 HH 5.25” or 3.5” SCSI (Closed Face)......$29.00 $19 to 
$65.00 


IBM XT 65Watt escscenneseensn $5.00 4*IDE Int. CD ROM Drive$59.00 4 3 ¢» scs} HD (Lunch Box Portable).......$19.00 
Side Switch or remote wired 2x SCSI Int. CD ROM Drive$39.00 9 Crys or SyQuest Side by Side «....essseeesu $45.00 
AT Power Supply. 200W ...§19.00 1x SCSI Int CD ROM Drive$24.00 1 IDE CD ROM W/cabless vossnsnssssenenone $49.00 


Monitors 


a deerme sol ecshllmei ad oesaaen” 
g” BAW Security Monitor. “Box” type with 75, 
Fastin moni ptr 7 fran oy 2 


400/800 Meg & Qic 40/80 R&W Compatible....... 
Seagate/Conner Travan CTT3200 Tape Drive...$119.00 


Color Composite Monts NotautsbleforSeckemntet — FINSC WorkGroup 6 Port 10 Base T Hub........... $69.00 | Mention this offer when you order! 
butcanbe used for computer games, Nintendo, 
inersr, Sarefwescind putas Spey. $800 “J” mouse keyboard............-sc-ssssesessenssenseereee $24.00 Mono Wireless Headset! 
De enn )9= BPC Pals DOS/Windows Trackball............cscsscesseseoes $14.95 Great for late night gaming, kids, etc. 
_ 230 Watt PS/2Power Supply, NEW .........:s::-sesess+e0 NISC Output © 1/3 
Quadrupler 4 30 Pin in one 30 pin socket ....$19.00 ao = ee 5 


ColorWriter 120ic Apple Standard Mac Microphone asecsdnbecsesssonsbobabadeabakenses $9.00 Resolution e 75 Q 6VDC 
e. nk A = Operation .27A* Approx 
£ P sobbesbeseosaskcesase sass tevenscesves . 4” high. Great for C-U 
oy, j MS 2-key) ceccsecaseee , SeeMe / Internet use! $ 
$119.00 “=< Dritonnceice, Lao 


2618 ' ide, CA 92056 386 Svstem 

Alltech Electronics Co elpgh rte Parchase for Mail Orders Refurbished 

Phone Orders P| 
619 724-2404 


.allelec.com 
Fax: 619/724-8808 


3 Southern California Locations! 
World Wide Web http://www.allelec.com Ci Sl aad 
1300 E. Edinger. Santa Ana - 714/543-5011). ; 
2018 W. Lomita BLVD. Lomita - 310/539-2260] CGA Monitor 
1401 El Camino Real. Oceanside - 619/721-0093 Keyboard 
School & Government POs Accepted! 


We buy surplus & unwanted computer inventory $ 1 4 8) 0 0 
Phone Order Hours 9AM - 5:30PM Mon- Fri| aS well as scrap electronics related inventory. ° 
otorola Cellular EPROMs PC Cards & Accessories 


MIcROCONTROLLERS 
Extra Life FlipPhone Btry .....$9.95 a 9 Pin Serial Mouse 00 
Cig. Adapter. Inside “OP tet 4 = | Ble oF 2782.......... MicroSoft InPort Bus Mouse Card $9.00 


is outlined for u r cnctor.$9.95 30 to 72 Pin SIMM Converter (4 30 to 1 72)....$14.95 


Phone Cig. Adapter il DAB OO Se et arcane nen enna 98458 
ac ip he battery, does not = rey eect Ay Ad Shae! age ae nace 
Fite Less For Fone leathe, case 39.98 || The Ensoniq Soundscape Curs& ROMs [Ogee sy e 
Flip. hone battey,leather case & isal6 Bit Soundlard with 59 Intel 486 SX -25 $14.95 AT MFM HD Only Control bet oeeneenn-a.n----$9.95 
cig. lighter adapter «.............- $19.00 || 32 Voice Capability. This Intel 486 DX/2 50.25.00 AT 2 Meg Mem. Exp Card w/2 Meg .......----$19.00 


AMD M<..... $14.00 RAM Sack III AT/386 up to 8 Meg card (0K) .$19.95 


B02B7-B..rcrvessrsserseeserseveeeeeeseeeeeenneG19.00 5 Pin kybd to PS/2 adapter (Specify direction) ....$2.95 

SOSSTUIKCGG wincsscesassciesociting $19.00 8 Bit VGA Card ccersseecsesnseeseenrnsresenseseeneeenees$ 17.00 

B2A50.ooere-$2-00 8250 seossnrren$1,00 AT Floppy, Serial & Par Controller eosscsccsessnee $9.95 

Bact: Super I/O IDE, Floppy, 2 Serial, 1 Parallel ......$14.95 

256-10 OE 508 -75¢ AT MFM HD && Floppy Ctl seosssnionnnner $14.95 

3 : S ; -80/-70.$2.50 AT IDE HD Controller 0.2.......c..ccceccsccseeeseseeseesseeeee $4.95 

sesevesseesenosses $9.95 lm Se Pe) | 256x8 -15 SIMM...$3.00 /-12...$3.00 Momo/Parallel Port...scssssoscssecessesssreessssneeeseesesern 99.95 
we $12. = senseee$3.00 Full Length CGA w/RCA OUtcsessascsseeeseeese-$14,95 

1 Megx9-10 SIMM.............$6.00 32 Bit Mem Exp. (9 Meg/OK) SiliconValley ....$20.00 

1 Meg x 9-80 SIMM wsessessseern $700 101 XT/AT Keyboard ..csccsesocssserncsneeenseeeesneseeeus$29.00 


Ext. 2400 96/48 Fax (PC)... $15.00 


wracoanner 
Ext. 144K & Fax ccscss occ $69.00 101 AT Keyboard (NEW) wevmenonnennnee $14.95 


tteries 
1/2 AA size, 3.6V lithium.........$6.95 tot Expanders (3/4 or 5 Slot, for slim type PC cases) 


SOON Ciuaeabee QIc 40/80 


Fax & Data Mode g |] Sompatible. enews nnnannnn $49.00 | AT type "plug in” 3.6V or 6V ..$6.95 ae in single slot ne eee ore 
MS || TR-1 (T1000) 4/800MB Tape ...$24.95 AT Motherboard W/1024K ccssscnncosereneneu$29.95 


Residents please add 7 25% Sabes Mindenumn shipping & handling charges $6.50. * Warmmnty: Used /Rehabiohed have 2 90 dey warrenty * ALL Returns mast bere an RMA @, call bedore shipping back No Returns without aren Sista Bethe aeen non-refundable + 
2% Rastachng charge apple © produce rachused a err tncompatihitty problems t. Unrusty Rodeos Cndew capa, ofears on NOC only. a Walon end soubealiny ecbjss change cnsepiaais elund tap sauiindon ehumooaiee = 
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Using an I/O pin for an input allows 
your program to sense button presses, 
change of state of switches, alarm trips, 
etc. Setting a pin for an output will let 
your program turn on/off electrical 
devices with. the aid of a relay, triac, or 
switching transistor. In addition, there 
are a few special commands which use 8 
of the 12 I/O pins as a group. A 4x4 
matrix keypad can be decoded allowing 


If you've never tried it before and 
don’t know where to start, check out 
that easy-to-learn programming lan- 
guage called QBASIC which can be 
found in your DOS directory. Of course, 
in order to fully appreciate the power at 
hand, being able to link these programs 
with external switches and relays is a 
must, and can now be accomplished 
using your serial port and an I/O mod- 
ule costing as little as $32.00. 

The RS-232 digital input/output 
module as described in this text con- 
nects directly to the serial port of a PC 
and enables your home-brewed comput- 
er program to interact with its outside 
environment. Twelve I/O pins are avail- 
able and can be individually configured 
for input or output. The module is 
addressable using a DIP switch setting 
on the board, and is specifically designed 
to share the same RS-232 port with 
other units. Up to 16 units*may be 
stacked in parallel on the same com port 
allowing a total of 192 I/O points. 


AS-232 Interface 


16 buttons to be monitored using only 
eight I/O pins. These keypads come in 


handy to use, for instance, on a security 


DESCRIPTION 


Make He an output and set it high 
(pin =A-L). 

Make pin an output and set it low 
(pin = A-L). 

Make pin an output and toggle state ~ 
(pin = A-L). 


Make pin an input and respond to button press. 
Returns “pinL” when pressed (pin = A-L). 


Make pin an input and respond to switch transition, 


Returns “pin” or “pinH” when toggled (pin = A-L). 
Make pins A-D an output, ane E-H an input, and 
. Returns 


decodes 4x4 matrix 

“Mrow,col!" (row = A-D, ae E-H). 

If pin = A-L, make pin an input and read state. Returns 
“pinH” or “pinL,” If roo P, make pins A-H an input and 
read pins as eight-bit 

Make pins A-H an pe writes data(d) to pins as 
eight-bit port; format(f) can be “h” for hex, “b” for bina- 
ry, or “S” for ASCII character. 


Note, all commands must be the WTDIO header character D, and address 
character A-P. All responses from the 10 will also contain this preface. 


Have your QBASIC program send these commands 
out the comport to control the I/O module. 


Schematic diagram of the I/O module. The 
serial port — acting on specified I/O pins, and 


access panel activating an 
electro-mechanical lock, or 
a control panel for your 
computer-based alarm sys- 
tem. You can also read or 
write an eight-bit word 
directly to these eight I/O 
pins. 

The set of commands 
which can be issued from 


| 1.1.4.4-4.1451.11 
are ee eee 


ovueteean 


Voss Ren 


your program via the com port to con- 
figure and control the I/O module is 
shown in Listing 1. These include: 


HIGH/LOW — Sets a specified 1/O 
pin to a desired state. 


TOGGLE — Changes a specified I/O 
pin to the opposite state. 


BUTTON — Configures a specified 
I/O pin to sense a button press using 
automatic debounce and repeat if the 
button is held down. 


SWITCH — Configures a specified 
I/O pin to sense a switch transition 
using automatic debounce. 


MATRIX — Configures the first eight 
I/O pins to be used to decode a 4x4 
matrix keypad using automatic 
debounce and repeat. 


READ — Reads the state of a speci- 
fied I/O pin, or reads the first 
eight I/O pins as an eight-bit port. 


WRITE — Writes data to the first 
eight I/O pins as an eight-bit port. 
Data can be in the format of hex, 
binary, or an ASCIl character. 


Sats 


Raa 


Ri? 
628 


Oigitel i170 Fine 


action sensed by an I/O pin. 
Circuit Theory 


Refer to the schematic diagram 
shown in Figure 2. The heart of the cir- 
cuit is IC1 (part no, PIC16C55-XT/P), 
an EPROM-based eight-bit CMOS 
microcontroller manufactured _— by 
Microchip. This microcontroller has two 
eight-bit 1/O ports, one four-bit I/O 
port, and an internal EPROM memory 
which holds the program used for encod- 
ing/decoding the data sent to and from 
the computer, reading and writing to the 
1/O pins, and reading the DIP switch set- 
ting (S1) which sets the board address. 
Crystal (XTAL1) sets the clock frequen- 
cy. A detailed description of IC1’s 
firmware is explained later. 

The voltage levels used for serial 
communications on an RS-232 port are 
+3V to +25V for a logic 0, and -3V to 
-25V for a logic 1. Most RS-232 devices 
use +12V and -12V, respectively. Bit 0 
of port-A is used to send data to the ser- 
ial port. A logic 1 is generated by plac- 
ing bit 0 at a high level which tums off 
Q]1, thus allowing the -12V from the TD 
(Transmit Data) pin to be applied to the 
RD (Receive Data) pin through R2. 

Bit 0 is sent low to produce a logic 
0 which turns on Q1, pulling the RD pin 
to +5V. Because the TD pin of an RS- 
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‘Hit “ESC” to exit the program. 


CLS 

OPEN “COM1:1200,N,8,1" FOR RANDOM AS #1 
ON rssip GOSUB RECEIVE 
COM(1) 


DO 
KEYS = ee 
IF UCASE KEYS) = "C” THEN 
INPUT " 
GOSUB TRANSMIT 


END IF 
LOOP UNTIL KEY$ = CHR$(27) 
CLOSE #1 
END 


RECEIVE: 


COM(1) OFF ‘disable event trapping 

IF INPUTS(2, #1) = “DA” THEN Reeth for i sed header character “D” and 
‘address “A” 

oxen response pete vihehi board 

ash oe INPUT #1, DISCARDS eeoeid data ne different header 


eerie - ‘enable event trapping 


te INPUT #1, INS 
PRINT | 


IT: 
Sree OFF ‘disable event trapping 
‘append pone character “D” and address “A” 
PRINT #1, OUTS ‘send stri le) 
LINE INPUT #1, DISCARD$ ‘discard ec’ 
COM(1) ON ‘enable event trapping 


OUTS = ts + OUTS 


N 


Use this simple QBASIC program to test out your circuit. Hit “C” 
to send a command to the I/O module. Any data returned will be 
displayed on your monitor. 


232 port is normally at a marking level 
(-12V), it is possible to “steal” from it the 
negative voltage needed for communica- 
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mmand “, OUTS 


tions at RS-232 levels and a separate 
supply is not required. 
Bit 2 of port-A is tied to the DTR 


= 


(Data Terminal Ready) pin through R5 
and determines when the unit is 
plugged into an active RS-232 port. 

Bit 1 of port-A is tied to the RD pin 
through R4 and is used to verify an 
idle RS-232 state prior to sending any 
serial data. This will avoid a collision 
with the data sent from any other pro- 
jects which are sharing the same RS- 
232 port. 

Power for the circuit is supplied 
from a standard wall transformer with 
an output in the range of 7 to 15 
VDC. IC2 — a 78L05 voltage regula- 
tor — drops the input voltage to 5V 
which is required by the circuit. Cl 
and C2 stabilize the operation of the 
regulator and provide filtering. LED1 
is used to indicate communications 


activity with the computer. 

Current limiting resistors R11 
through R22 protect IC1’s I/O pins from 
excessive current flow during accidental 
shorts to 5V or ground. The DIP switch 
(S1) together with the pull-down resis- 
tors R7 through R10 are used to set the 
address of the RS-232 digital input/out- 
put module. 


The PIC Firmware 


A PIC16C55 programmed with the 
“RS-232 digital input/output” firmware 
is available from the supplier mentioned 
in the parts list. The source and object 
code files have been placed on the Nuts 
& Volts web site for those who have the 
proper equipment and wish to program 
their own, or simply wish to explore the 
program line-for-line. 

At power-up, the program stored in 
IC1's EPROM enters a loop which mon- 
itors the com port and any of the 1/O 
pins which have been configured for 
input. If a start bit is detected at the com 
port, the program branches to a routine 
which begins by reading the first charac- 
ter sent from the PC. This is the header 
character and determines if the data to 
follow is meant for the RS-232 digital 
input/output kit, or used by some other 
kit sharing the same com port. 

Immediately following this header 
character is the address character (A-P). 
ICl reads the DIP switch setting to 
determine if there is an address match 
and, in tum, either fetches or discards 
the remainder of the data stream. 

IC1 reacts to any valid command 
received from the com port by updating 
the state and/or configuration of any 
specified I/O pin(s) and returning any 
required data. When data is to be 
returned, IC1 first listens to the com port 


to determine if it is available, then sends 
the header and address characters fol- 
lowed by the response, as depicted in 
Listing 1. The data stream is terminated 
by a carriage return and the program 
returns to the main loop. 

If an action is sensed at any of the 
1/O pins which have been set up for a 
switch, button, or matrix keypad, the 
action is verified after a 65ms delay — 
used for debounce purposes — then IC1 
sends the appropriate indication to the 
com port in the same manner men- 
tioned above. If configured for button or 
matrix, this response will be repeated for 
as long as the button is held down. The 
matrix decoding process is accomplished 
simply by individually setting each one of 
the row pins (A-D) low, then scanning 
the column pins (E-H) to see if any 
has been shorted to the row pin 
through a pressed button on the key- 
pad. 


Construction 


The complete circuit fits nicely on a 
PC board measuring just under 3” x 
2.5". The artwork is provided here 
for those who wish to etch and drill 
their own PC boards, or a pre-fabri- 
cated one can be purchased from the 
supplier mentioned in the parts list. 

Refer to the parts placement dia- 
gram shown in Figure 11, identify the 
component side of the PC board 
which is marked, and begin by sol- 
dering in the 28-pin IC socket. The 
resistors can be mounted next. 
Notice the extra holes/pads near 
resistors R11 through R22. These 
are for optional 10K pull-up resistors 
mounted vertically and should be left 
blank for now. Solder in the capacitors 
paying particular attention to the orien- 
tation of the polarized caps C1 and C2. 
When mounting the LED, identify the 
anode which is the long lead; this should 
correspond with the pad labeled “A” on 
the parts placement diagram. 

Care should be taken when solder- 
ing in the transistor (Q1) and the regula- 
tor (IC2) to avoid a solder bridge between 
the closely spaced pads. The crystal 
(XTAL1)' should be mounted leaving a 
small gap between the bottom of its case 
and the PC board to avoid the chance of 
its metal case shorting the two pads 
together. Finish by installing the DIP 
switch (S1). 

Obtain a piece of four-conductor 
telephone cord to be used as your RS- 
232 cable, and a connector (both avail- 
able from Radio Shack). Figure 1 shows 
the hook-up diagram for both a 9-pin 
and a 25-pin RS-232 connector. Match 
the “SG,” “DTR,” “TD,” and “RD” con- 
nections on the PC board with their cor- 
responding pins on the connector you 
are using as shown in the diagram. 
Solder a jumper wire on the RS-232 
connector between pins “RTS” and 
“CTS,” and between “DTR,” “DSR,” 
and “DCD” as shown. 

Use a DC wall transformer (also 
available from Radio Shack) with an out- 
put voltage in the range of 7 to 15 VDC. 
Cut off the connector at the end of the 
wires, use a voltmeter to determine pos- 
itive and negative, and solder those 
wires to the “POS” and “NEG” connec- 
tions on the PC board. 

After all the components and wires 
have been soldered, closely examine 
both sides of the PC board for solder 
bridges and/or cold solder joints and re- 


= 
“ 
' 
» 
w 
n 
° 
J 
cv 
~ 
° 


» 
u“ 
' 
n 
w 
n 
° 
* 
. 
~ 
* 


Tnetel) 10K pull-up 
resistors on board 
fer eech svitch or 
button. 


Inetei? t@K pull-up 
resistors on board 
for inputs A thru H. 


A DIP switch can be used with the READ com- 


mand to set/change a variable or configuration 
within your program from a remote location. 
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Install 18K pull-up 
resistors on boerd 
for inputs © thru H. 


Up to BGGnA 


? to 16 Voc 


solder, if necéssary. Carefully plug 
IC1 into its socket using the orien- 
tation as shown in the parts place- 
ment diagram. 


Operation 


The RS-232 digital input/output 
kit can share the same serial port as 
other kits of its kind simply by 
wiring each kit in parallel to the 
same RS-232 connector. You must, 
however, remove R1 and R2 on any 
subsequent kit, i.e., of all the kits 
parallelled on the same port, only 
one kit should have Rl and R2 
installed). 

Doing this will allow you to pig- 
gyback up to 16 I/O modules and 
use them on the same port which 
currently supports the home 
automation controller and/or tele- 
phone/computer interface kits as 
described in the July/August '96 
issues of Nuts & Volts. 

Solder a solid-conductor wire onto 
each I/O pad (A through L) and run 
the opposite ends to a solderless 
breadboard, as shown in Photo 1. 
Use the set-up shown in Figure 3 
along with the simple QBASIC pro- 
gram shown in Listing 2 to test out 
your circuit. 

Plug the wall transformer into an 
electrical outlet and plug the RS-232 
connector into your PC. Note: 
Always apply power to your kit before 
plugging into an active RS-232 port 
or the oscillator may fail to start. 

Start the program, then hit “C” 
on your keyboard. A prompt will 
appear asking you to type in a com- 
mand. Type “HA” — using caps — 
then hit enter. LED1 will flash as 


the unit receives the data from the 
serial port, then the I/O pin labeled 
“A” will change to an output and be 
set high, which will turn on its LED 
on the breadboard. 

Hit “C” again and type in “LA.” 
This will set I/O pin “A” back to 
low, thus tuming off the LED. Try 
this command using each I/O pin 
label and watch as the correspond- 
ing LEDs turn on and off. 

If LED1 on the I/O board does 
not flash when sending data out the 
com port, there is either a wiring 
error in your serial cable or your 
program is not accessing the cor- 
rect port. Closely examine your 
cable including the jumpers on the 
RS-232 connector, and verify that 
the serial port you are plugging into 
is the same one you are opening in your 
QBASIC program. 

With correct hook-up to the serial 
port, and the QBASIC program not run- 
ning, the DTR, TD, and RD pads on the 
board will all be a negative voltage: After 
starting the program, the DTR pad will 
change to a positive voltage. 

The WRITE command can be used 
to send an eight-bit word to pins A 
through H, and can be of three different 
formats selected by the character which 
precedes the data. For example, decimal 
value 74 can be sent as a hex character 
pair using the syntax “Wh4A,” as a bina- 
ry string using “Wb01001010,” or as an 
ASCII character using “W$J.” 


Creating Your Own 
m 


The RS-232 digital input/output 
module communicates at 1200 baud, no 
parity, eight data bits and one stop bit, 
Your program should contain the line 
OPEN “COM1:1200,N,8,1" FOR RAN- 
DOM AS #1, or similar. Also, the ON 
COM GOSUB statement should be used 
as shown in the sample program to han- 
dle branching to a subroutine when data 
is received from the module. 

All data sent by the 1/O module to 
the serial port is preceded by the header 
character (D) and the board address 
character (A-P), then ending with a car- 
riage return. All commands sent by the 
PC to the I/O module must also be pre- 
ceded by these header and address char- 
acters. 

Two important notes here: because 
of the structure of the RS-232 interface 
used by the I/O module, all characters 
that are sent to the module are also 
echoed back to the PC. Therefore, your 
program must use the COM(1) OFF 
statement prior to using the PRINT #1, 
and then a LINE INPUT #1 statement to 
dump all echoed characters in the buffer 
before issuing a COM(1) ON statement. 

Also, always use the COM(1) OFF 
statement at the beginning of your sub- 
routine branched to by the ON COM 
GOSUB statement, then a COM(1) ON 
statement at the end, after all characters 
have been received. Failure to turn off 
event trapping as mentioned above will 
cause communications errors between 
the PC and the I/O module. 

Figure 4 demonstrates the ease at 
which this module can be wired to but- 
tons and switches. Pull-up resistors 
should be installed on the I/O board for 
each; these can be mounted vertically in 
the extra holes provided near the I/O 


pads. 
Normally-closed alarm zones can be 
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For larger currents, a relay can be used as shown. 
Supply voltage should be that which is required 


by the relay (up to 25 VDC). 


etd) Zez-sy 
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A standard TV remote transmitter can send commands to your 
PC using the IK remote control receiver kit as shown here 
(see source mentioned in parts list). 


Be sure 


check out 
the Nuts & 


Volts web 


site for 


source and 
object code 


files for 
PIC! 


wired to each of the 12 inputs. 
Configuring these for switches will 
return a response to your PC when- 
ever any loop is broken. 

The automatic debounce incor- 
porated in the firmware will work 
well, preventing false trips due to 
electrical noise or short intermit- 
tences, 

To further protect against false 
alarms, your program could be set 
up to ignore trips which return to 
their original state within a minimal 
amount of time. 

Figure 5 shows the module set-up 
to decode a 4x4 matrix keypad. Be 


sure to install 
pull-up resistors 
on I/O pins E 
through H before 
issuing the matrix 
command. 
When a button 
is pressed, the 
row and column 
characters are 


‘| returned to the 

Sf PC. 

4 For example, 

z=} pressing button 
6 will return 
“MBG,” pressing 
button 8 will 
return “MCF,” 


etc. A DIP switch 
is used in Figure 
6 to remotely set 
or change a con- 
figuration or variable within a 
program which issues the 
READ command periodically. 
Again, use pull-up resistors on 
the input pins. 

Figures 7 through 9 give 
examples of using an I/O pin 
with the HIGH, LOW, or 
TOGGLE commands to turn 
on/off electrical devices. 
These circuits can be copied 
on each I/O pin. A standard 
TV remote transmitter can be 
used to send commands to 
your PC using the set-up 
shown in Figure 10. 

Configure these I/O pins 
for switches and have your 
program respond to the tran- 
sitions. Detailed information about the 
IR remote control receiver kit can be 
obtained from the source mentioned in ~ 
the parts list. 

Keep in mind that each time a com- 
mand is sent to the I/O module acting 
upon a particular 1/O pin, any previous 
configuration for that pin will be can- 
celed. 

For instance, setting a pin high or 
low which was being used to read a 
switch or button will disable it from 
responding to that action. Also, issuing 
a command which acts upon any of the 
I/O pins used for decoding a matrix key- 
pad will disable the matrix function. NV 


and 


the 


the 


Use this parts placement diagram when assembling the board. 


Parts List ¢ Parts List ¢ Parts List ¢ Parts List 


The following items are available from 


Resistors (Ali are 1/4-watt, 10% units) 


Ri, R7, R8, R9, R10 - 10,000 ohm 
R2'- 1,000 ohm 
R3, R4, R5 - 47,000 o 


R6, Ri, R12, R13, aia, R15, R16, R17, R18, R19, 


R20, R21, R22 - 620 ohm 


Capacitors 

C1 - 47 uF, 35-WVDC, electrolytic 
C2- 10 uF, 35-WVDC, electrolytic 
C3, C4 - 15 pF, ceramic disc 
C5 - 0.1 uF, ylar 


Semiconductors 


1C1 - PIC16C55-XT/P (pre-programmed) 8-bit 


microcontroller 


(Microchip) 


IC2 - 78L05 low power 5-volt regulator 
LED1 - light emitting diode, red 
Q1 - 2N4403, general-purpose PNP silicon transistor 


Other Components 


$i - DIP switch, 4-pole 
XTAL1 - 4 MHz crystal 


Miscellaneous 


PC board, 28-pin IC socket, DC wall transformer, 
RS-232 connector & cable, 10K pull-up resistors, 


solder, etc. 


Weeder Technologies, P.O. Box 421, Batavia, OH 
45103. 513-752-0279. 


Complete kit of parts including double-sided etched 
and drilled PC board and all board mounting compo- 
nents (WTDIO-K), $32.00 


A pre-programmed PIC16C55 only (PIC-DIO), 
$18.00 


IR Remote Control Receiver kit (WTRCR-K), 


$32.00 


All orders must include an additional $4.00 for 
shipping and handling. Ohio residents add 6% 


sales tax. Visa and MasterCard welcome. 


PRIME ELECTRONIC COMPONENTS, INC. 


150 West Industry Court, Deer Park, NY 11729 
CHECK OUT OUR WEB SITE @ www.primelec.com 


516-254-0101 e 


Ga Les hc yesh Le ak ear pe ba py “Note: Speed selac- 
thon available at additional charge onc! ali parts subject to avalability. 


NEW ALPS 2.88 MEG 3.5” FLOPPY DISK 


DRIVE FOR 755 SERIES THINKPAD LAPTOP 
New 2.88 Meg 3.5* floppy disk drive mfr. by Alps for IBM 
Thinkpods 755 Series computers. This drive replaces the |.44 

by transferring It info the original mounting bracket 
(6 min, and it will be auto-detected when the computer 6 
started. Supports 720K/ 1.44Meg/2.88Meg standards. 


TP755/2.88 (IBM P/N 1619718) $59.95 Ea. 


MICROSOFT VISUAL FOXPRO PROGRAM 
STANDARD EDITION ON CD-ROM 


New Microsoft Visual FoxPro database program Version 3.0. Full, not 
upgrade version for Windows 3.1 (16 bit, but runs on Win95 also). A 

full relational database development system, No manuals included, 
all documentation online. 


MiICrOsOft ViSUGI FOXPLO V3.0 ......-0:ersenecsreesnresne 929.95 EQ. 


NEW INTEL A80487SX 
PGA MATH CO-PROCESSOR 


New retail box Intel math co-processor comes compiete witn 
used guide, utility and diagnostic software. Great price and 
as installation on upgradable systems, (Chip package 169 
pin PGA) A80487SX $24.95 Ea. 


USED 1.44 MEG FLOPPY DISK DRIVE 


Pulled from working equipment 1.44 Meg. 3.5° in 

5-1/4" mounting bracket. 30 day guarantee. 5-1/4" hait 
height off-white color face plate. Interface: 34 pin & 4 pin 
power. 

Sony MP-F17W-70D 


NEW 2X CD-ROM KIT WITH 5 CD TITLES 


This CD-ROM kit comes compiete with the 1 

IDE 2X Caddy Less CD-ROM Drive Model #CR-543-8, ‘ote 
ISA interface card, data and audio cabies. (Note: 
speakers not included.) Software tities included: Mayo 
Clinic Famity Health Book, interactive Edition Multimedia 
Encyclopedia, US and World Atlas, Mad Dog McCree 


Baas ke a Laotindehbonen $19.95 Ea. 


$49.95 Ea. 


NEW MICROSOFT 


TWO-BUTTON PS/2 MOUSE 
The old-style type, but old reliable. Note: No software 
included with mouse. MS PS/2 Mouse. $19.95 Ea. 


WALL PLUG WALL ADAPTERS 
input: 117 Vac 50/60 Hz. Outputs Avaliable. 


Quantity 
Pricing 
Available 


NEW ADAPTEC AHA-1540CF ISA SCSI 
CONTROLLER CARD 
WITH EZ-SCSI V 2.0 SOFTWARE 

Adaptec 1540CF SCSI-2 ISA card with extemal high density 
SCSI-2 port (up to 7 devices). On board BIOS set-up and 
diagnostics, jurnpefiess configuration. Kit comes with card, 
cable for two devices, manual, and software. Originally 
packages for NCR Corp. Note: No floppy support on this 
model. Adaptec 1540CF KIT 


NEW NISCAN/GS PLUS OCR/ 


256 GRAY SCALE SCANNER 
Brand New True 256 Gray Scale Hand Scanner. 
Resolution: 25-400 DPI. 
Scan Width: 4.2 in, Scan Length: 11 in, 
interface: 16 Bit high speed (ISA) card, 64K SRAM. System 
Requirements: 286/386/486 PC Compatible 
(16MHz). 


. Available 16-Bit Interface siot. 

Windows 3.1.4 Meg RAM, 

10 Mag of Avaliable HD 
space (Min.), 

Mouse or Other pointing 
device. 


Software Included: Picture Publisher LE 3.1, 
Software), Perceive Personal 2.1, (OCR Software) 


NEW TANDY SUPER VGA 1 MEG DRAM 
(16-Bit ISA Bus Type) 


B00K600/256C. 1024x768/256C, 1024x1024/16C Nota: Software 
drivers included with board, Windows 3.1, VESA. Autocad, etc, 
Tandy SVGA 25-4055 


NEW AST 101 ENHANCED KEYBOARD 
Brand new AST 101 keyboards with 4 ft. coll cord to 5 pin 
male DIN. AT compatibie only. Avaiiabie in black or off- 
white, 


AST 101 KB (black or 0/white) $24.95 Ea. 
NEW MITSUBISHI 1.2 MEG 


5-1/4” FLOPPY DRIVE 


5-1/4" Half Height Mitsum|, Model #MF504C-318MD. 
Tan face plate only. 


Mitsubishi 1.2M FDrive 


FAX 516-242-8995 


NEW INTEL N80287XLT 

MATH CO-PROCESSOR 
New retail box intel math co-processor comes complete 
with used guide, utility and diagnostic software. Great 


price on a hard-to-find part for 286 laptops. (Chip pockage 
44 pin PLCC.) 


NEW CYRIX FASMATH COPROCESSOR 
CX-83D87-33-GP 
New Cyrix FasMath coprocessors for 80386DX 16-33 systems. 
This FPU unit is used in place of intel’s 80387DX16-33 part. 
Originally priced at $100.00, a steal $10.95. Case: 68 pin grid 
array, Cyrix CX-B3DB7-33-4SP sos cssseessunnersvesssverens $10.95 Ea. 


USED 80 MEG 3.5” 
SCSI HARD DISK DRIVE 
Pulled from working equipment. 80 Meg SCS! Quantum P/N 


ProDrive 80S, 30-day guarantee. 3-1/2", 1/3 Height (1-5/8"). 
Interface: een §0 pin. 
Quantum 


115 Vac 3.1* or 4.7". 
12 Vde 3.1* of 4,7" 
12 Vdc 2-3/8"...... 
V2 VOC 2-5/8"... cscsecssssernernsnseees DOH 


NEW PANASONIC 360K 


5-1/4" FLOPPY DRIVE 
5-1/4" half height Panasonic M# JU-455. Black face 
PIAHES OMI. P/N: JU-ABS .cscsssesroeeersseternrernessereve $9.95 Ea 


NEW OEM/BUS TOASTER PCMCIA 
HIGH PERFORMANCE SCSI-2 ADAPTER CARD 


Brand new OEM/Bus Toaster PCMICIA SCSI-2 adapter card for 
portable computers, made by New Media Cor. This card 
was manufactured for a large Computer company and has 
Its logo on It, but It is a full function product. Unit comes with 
ASPI diiver software only. You must have your socket service 
software for your Computer fo use this product. Note: The Bus 
Toaster cable ends in a high density DBSO SCSI-2 connector. 
You may need an adapter for your particular needs. 
OEM/Bus Toaster 


NEW AE-2/T ETHERNET ADAPTER 
MADE BY ARTSOFT 
The AE-2/T Ethemel odapter is o network Card for thick Ethemet 
and 1OBASE-T cables. It s compatible with any Ethemet system 
and & Novell NE2000 compliant. Bus Type: ISA 8 or 16 bit. Data 
Transfer. 10 MPS. Programmabie interrupt: 2.3, 4,5, 6,7, 10, & 15 
AE-2/T 5.0 ISA Adapter $24.95 Ea. 


NEW SMC 16-BiT ISA 
ETHERNET LAN CARD 


New SMC Ethercard Plus high perfomance 16-bit ISA bus local 
area network adapter. Cards have a AU! port and a BNC port for 
coaxial witing. SMC Elite 16 / P/N BDISEPC ............ 


DIGITAL SERIES 100 COLOR INKJET 


COLOR PRINTER (FACTORY REFURBISHED) 


Digital series 100 color InkJet printer. Laser sharp output (300x300 
DP), monochrome printing with up to 3 pages per minute. 
conomical 


Great low-cost color printer, (30 day guarantee) 
DEC SER 100 Color Printer 


Write In 54 on Reader Service Card. 


NEW 16-BiT 256K ISA VGA CARDS 
Designed for the PC-XT/PC-AT & Compatibies, this is a 


EGA, CGA, MDA, and Hercules modes. Card 
16-bit. Model # VGA 300 (VGA Card) 


PULLED 1 MEG X 9 70NS/80NS 
30 PIN SIMM MODULES 
Pulled and tested 1 Meg x 9 70ns/80ns SIMM memory 
module. csr Psin s mecge as machines for 
Windows 95. (Mixed Manufacture & Third party types.) 
30-Day Guarantee. 
1 MEGX9-70 30P SIMM (3 chip) 
1 MEGX9-70 30P SIMM (9 chip)... 
1 MEGX9-70 30P SIMM (3 chip)... 
1 MEGX9-80 30P SIMM (9 chip)... 
1 MEGXB-80 30P SIMM (8 Chip’ 
1 MEGXB-10 30P SIMM (8 Chip)... 


NEW TEAC 1.44 MEG 3.5” 
FLOPPY DISK DRIVE 


New Standard 1.44 Meg 3.5" floppy Gisk drive. 
Manufactured by Teac, Model #FD-235HG. Face plate 
color: Beige. Ne intahonay rh retcamaalgestsed 
power. FD-235HG Teac 1.44M... eee nd 


NEW EXTERNAL I 720K 
FLOPPY DISK DRIVE 


NEW PCMCIA 10 MEG 

FLASH MEMORY CARD 
Made by Sundisk. (Read/Write 5VDC.) Works with any 
laptop or PDA with PCMCIA ATA Spec. interface & 
software drivers. ("Software drives not inclucied**) 
(Note: 10 meg is uncompressed Capacity) Platform 
compatibility: HP 100LX/200LX IBM TP 350, 365, 500, 750, 


COM 


NEW 12MEG MEMORY UP-GRADE MODULE 
FOR NEC VERSA SERIES NOTEBOOK 
New 12Meg memory up-grade module for NEC Versa 

series notebook Computer. Made by Kingston for 
models E, V. M, 3.3V technology. 

NEC P/N Caaf dl al P/N KIN-VS/12. 

KIN 12M NEC (KTN-VS/12 $99.95 Ea. 


NEW TEAC COMBO700 TAPE BACKUP 
AND FLOPPY DRIVE 1.44 3.5” 
The Teac combo is 0 3.5" floppy drive and GIC tape bockup unit 


compressed/340M8 
Tape Format: OIC-SO1O-MC. Data Trons. Rote: 0.5 & Mbps. Tape 
Media: 3M MC3000X1 (400 ft.). Software Incl: Arcada Backup for 
Windows 95, Windows 3.1 & DOS (1.44 Meg floppy). (Note: Back- 
up tape oF Cables not included with drive. 
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TELEPHONE — FAX cont. 


ig 


$89-$389 SALE, EXTENSION CELLULAR 
PHONES. MOTOROLA, REFURBISHED 
WITH ACCESSORIES, IDEAL FOR BACK- 
UP EMERGENCY USE. PHONE IS ACTI- 
VATED TO ACT AS EXTENSION PHONE 
OF YOUR PRESENT CONTRACTED TELE- 
PHONE NUMBER (NAM AND YOUR PER- 
SONAL ESN NUMBER). REFURBISHED 
~’ PHONES PRICE INCLUDES ACTIVATION 
TO EXTENSION, NEW ACCESSORIES: 
EXTENDED LIFE BATTERY, LEATHER 
CARRY CASE, AC BATTERY CHARGER 
AND BONUS DC CAR CHARGER! MODEL 
8000 BRICK PHONE $89, ULTRA CLASSIC 
SLIM $129, ULTRA CLASSIC II, WITH 
MEMO/3 PRIORITY HOT KEYS $149, 
MOTOROLA FLIP $179, LITE FLIP $269, 
ELITE FLIP WITH ANSWERING MACHINE 
$399. BAG PHONE ATTACHE LOW PRO- 
FILE SERIES Ill, 3 WATT CAR PHONE, 
PLUGS INTO CAR CIGARETTE LIGHTER 
JACK, INCLUDES INTEGRAL BATTERY & 
AC CHARGER NOW $139. 90-DAY DEFEC- 
TIVE EXCHANGE WARRANTY, TO 
ORDER: ACTIVATED-EXTENSION CELLU- 
LAR PHONE, REQUIRES MAILED OR 
FAXED COPY OF YOUR CELLULAR CAR- 
RIER'S ACTIVATION SERVICE CON- 
TRACT. CATALOGANFORMATION TELE- 
PHONE OR FAX 702-642-3558 OR http:// 
www.lessbusters.com S&H CHARGES 
FEDEX AIR COD $19.95 PER ORDER, USA 
POSTAL MONEY ORDER OR CASHIERS 
CHECK ONLY. SORRY NO NEVADA 
SALES. TELEPHONE/FAX ORDERS ONLY. 
OUR 4TH YEAR OF SALES NUTS & 
OLTS MAGAZINE, 99.5% SATISFIED 
CUSTOMERS) LESS BUSTER’S ELEC- 
TRONICS, 2039 CIVIC CENTER DRIVE 
#176 N. LAS VEGAS, NV 89030. 


UJ'S GENIE MARK | KEYPAD ESN PRO- 
GRAMMER. NOW AVAILABLE for Motorola 
cellular phones (flip/pocket) with 8 pin data 
poe ak ge firmwares to 96C1 (includes EE-2- 
he Genie is completely portable, fits in 
shin pocket (3"x2"x1"), utilizes CPs keypad & 
battery for programming. Genie includes 
a Motorola 8 pin Ptertace cable (no 
angling wires or IC clips), dual voltage auto- 
poh iCad car-battery charger and U's 80 
page cellular technicians programming manu- 
al, price $1,495. GENIE MARK Il programs 
all 15 fig D/P Startacs 10 pin D/P Elites & 8 
pin D/P flip/pocket Gicce including EE-2-3 
versions to 96C1. $1,995, MK-1 u 
MK-2 $395, both available late A 
Other upgrades to follow. The Genie is manu- 
factured in the USA and includes quick, full 
free technical back-up (all products) check 
with our 99.5% satisfied customers. WINTER 
SALE: UJ’S OLD FAITHFUL, INEXPEN- 
SIVE EMULATOR SYSTEM, PROGRAMS 
ALL MOTOROLA PHONES TO FIRMWARE 
9525. REGULAR PRICE $399 NOW $299, 
INTERFACE CABLE SETS $129 now $99. 
UJ'S 80 PAGE CELLULAR PROGRAM- 
MERS MANUAL: $19.95 FREE WITH $99 
OR MORE ORDER). NEW: 
WHOLESALE/RETAIL SALES CELLULAR 
PHONE ACCESSORIES. FREE CATALOG 
& DETAILS ALL PRODUCTS CALL 702- 
642-0325 or http://www.lessbusters.com 
LESS BUSTER’S ELECTRONICS (OUR 
4TH YEAR SALES N&V MAGAZINE, 99.5% 
SATISFIED CUSTOMERS), 2039 CIVIC 
CENTER DRIVE #176, N. LAS VEGAS, NV 
89030. 


MODIFIED OK! 900. BEST DEALS 
AROUND. UNMODIFIED OKI 900 US $275. 
MODIFIED OKI 900 US $375. Up to 5 
NAM/ESN. WE ACCEPT COD. CALL 905- 
790-8111 FOR FURTHER INFORMATION. 


WANTED: AUDIOVOX cellular interface STI- 
85 (or spectrum equivalent 2-O8BAVMT 1-00), 
new or used. Jeffrey Race, Fax 617-623- 
1882 or jrace @ibm.net 


FIVE ESN/NAM modification installed in your 
OKi 900 for $250. Chip only $150. Phone 
with chip $600. Call Keith at 512-259-4770. 
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rade to 
IL *97. 


COMPONENTS 


FIBERGLASS: COMPLETE line. Round 
tube, square tube, solid rod, quad spreaders, 
masts, crossbooms. Visit http://www.aaow. 
com/mgs SASE for list. Max-Gain Systems, 
Inc., 221 Greencrest, Marietta, GA 30068- 
3825. 


LOW, LOW prices for high quality over- 
stocked parts. Call 817-561-2999. IME, PO 
Box 170415, Arlington, TX 76003. 


ELECTRONIC PARTS catalog two stamps. 
Dan's Small Parts, Box 3634, Missoula, MT 
59806. Ph/Fax 406-258-2782. Online catalog 
http://www. fix.net/dans.html 


Hr. Shipping 


| WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


CRTs CHEAP. Buy direct from the manufac- 
turer. Save money. Mfg. all CRT types since 
1950. 3 year warranty. Reg-Res 19” tubes 
$75; 25” $100; hi-res 13” tubes from $80. We 
specialize in hi-resolution video/computer 
CRTs. T.M.C. 215-226-0749/215-223-0388. 


VACUUM VARIABLES and vacuum relays. 


ICs CHEAP: DIP pkg 74AS00, 02, also 04, 
FOO, 04, 08, HC157, HCTO4, LSO3, 157, 
MC14163BCP, 79LO5ACP-T092. All 12¢ ea. 
Sold full tubes only, $25 min. Visa, M/C. Fax 
us your semi-reqs. Great prices. Abbott 
Electronics. Ph. 617-935-2040, Fax 617-933- 
7127. 


RESISTORS 20 FOR $1. Catalog $1. 
Foreign add $1. ZIPFAST, Box 12238, 
Lexington, KY 40581-2238. 


WE BUY gold plated parts, transistors, 
hybrids, ICs, diodes, circuit boards, patch 
panels, military pins, tantalum capacitors, 


Jennings RF4B ceramic latching SPST, coils 
26VDC, contacts 30A, 8KV, $9.50! SASE for 
list. E-Mail: mgs @avana.net Bond, 221 
Greencrest, Marietta, GA 30068-3825. 


relays, old test equipment and all types of 
electronic material. GOLD’'N WEST SUR- 
PLUS in Corona. Ph: 909-340-1501, FAX: 
909-340-1504. ASK FOR MARK. 


To Order Call 1-800-292-7711 Fax: (847) 541-9904 


Quality Kits for Hobbyist and Students 


Micro-Master® MM-8000K 


Starting from scratch, you can build a com- 
plete computer system. Elenco's Micro- 
Master* Trainer teaches you to write the ini- 
tial instructions in memory in « 
2816E”PROM. Teaches you all about input 
and output ports and computer timers. 


computer 

easy-to-understand instruction teaches 
you to write in machine ianguage. Upon 
completion of this course, you will be profi- 
clent in computer technology. Complete 

a as ban Keven eae instructions 


AM/FM Radio Kit and Training 


Course 
14 Transistors and 5 Diodes 


Stereo Cassette Player Kit 
Model. TR-18K 
* Transparent 
Case 
* Bolt Clip 
* High Resolution 
* Includes 
Headphones - 


TK-1000 


All the tools 
you'll need to 
build these kits. 
25 tools con- 
tained in a 
heavy-duty car- 
rying case. 


Elenco's advanced Digital / Analog Trainor is specially designed for 
school projects. it is built on a single PC board for maximum reliability. It 

includes 5 built-in power supplies, a function generator with continuously 
sine, triangular and square wave forms. 1560 tie point breadboard area. 


XK-550 
Assembled and 


Training course of 52 pages is divided into 9 lessons; Audio Amplifier, 
AM Detector, AM IF, AM Amplifier, AM Mixer & Oscillator, FM Detector, 
1st FM IF FM RF Stages. “Superheterodyne” receiver of standard AM ~ 


(amplitude modulation) and FM (frequency modulated) broadcast fre- 


quencies. (PC board 11 5/8" x 5 1/4") 


AM Radio Kit and Training Course 
7 Transistors and 1 Diode $4 9 95 


M-1005K 


Digital Multimeter Kit 


M-2665K 


Deluxe Full Function 

Digital Multimeter Kit 
Extra large 1 1/4” x 2 
1/2" LCD display 
area, 3 1/2 digit dis- 
play, 34 ranges (cap., 
trans. test, diode 
test). 


The Movit Robotic Arm is 
an educational kit that 
teaches the fundamentals 
of a basic robotic arm as 
woll as your own motor 
skills. 


Clap and the light comes 
on, clap again and off it 


$59.95 


Telephone Hold 
Button 
Put all incoming and outgo- 
ing calis on hold at the 


Produces a bright flash via 
xenon flash tube. The flash- 
ing rate is adjustable. 


K-12A 
$g.% 


WE WILL NOT BE UNDERSOLD 


UPS SHIPPING 
IL Res 


48 STATES 5% 
idents add 8% Sales Tax 


XK-550K - Kit 


*139.* 


Tools and meter shown optional 


FG-500K 


100KHz Function Generator Kit 


Provides sine, square or 
saw tooth waveforms 


Fiber 

cok Gatelag oe course 
Low cost, 3 1/2 
digit LCD, 18 
ranges, transis- 
tor test, diode 
test, overload 
protection and 
pocket size. 


all parts, PC board, 
schematic, deluxe case 


Learn the basics of fiber optics data 
with handle and exten- 


communications while you build this 


Christmas Tree Kit 
Model K-14 


The Christmas Tree Kit comes with a 


0-15V Power Supply 
A low-cost way to supply volt- 
age to electronic games, otc. 


C&S SALES, INC. 


150 W. CARPENTER AVENUE 
WHEELING, IL 60090 
FAX: (847) 520-9904 (847) 541-0710 
http: www.elenco.com cs_sales 


2 year warranty on all parts 
and free technical support. 


Write in 68 on Reader Service Card. 


2.4 GHZ VIDEO/AUDIO 


TRANSMITTER/RECEIVER 


4 Channels, 300 Foot Range, 
Cables and AC Adapter Included 


2.4 GHz Video/Audio $160 
Transmitter/Receiver w/Remote & IR Control Option $225 
DBS 14” Antenna and Downconverter $195 


Color CCD Camera $195 


ALJON TECHNOLOGIES, INC. 


3892 Del Amo Blvd. #703, Torrance, CA 90503 


11(310) 793-1788 
Major Credit Cards Accepted 


Write In 39 on Reader Service Card. 


Miniature Transmitters and Receivers 


Small, Attractive, High End Quality, 2 Channel Transmitter 
$9,049 Settable Codes, 150’-300’ Range, 1-1/4”x2”x7/16”", Assembled 
Qty 1 5 10 
RF300T 150’ Transmitter 24.95 19.95 15.95 
RF300XT 300’ Range Transmitter 29.95 24.95 19.95 


INSTANTLY COPY CD-ROMS 
NO COMPUTER NEEDED! 


COMPLETE STAND ALONE DUPLICATION SYSTEM 


MAKE IDENTICAL 
COPIES OF: 
CD-ROM (mobE 1) 
CD-XA (MoDE 2) 
CD-DA (DIGITAL AUDIO) 
MACINTOSH HFS 
ISO 9660 

MIXED MODE 

OR MASTER YOUR 
OWN CD-ROMS! 


INCLUDES FREE 
CD DESIGN SOFTWARE 
A $400 VALUE! 
for Windows’95/NT, 
0$/2, and Macintosh 


Small, High End Quality, Receiver for the RF300 Transmitters 
1-1/4"'x3-3/4"x9/16”, 8-24 vdc CMOS Input / Outputs, PCB 

RF300R Receiver, assembled 24.95 20.95 16.95 
RF300RK Receiver, Parts Kit 19.95 15.95 12.95 § 


on Small, Economical, Transmitter and Receiver Set 
\\ Set Code, 60’ Range, 1-7/8x2-3/8"x7/16” (T), 2”°x2-3/4x9/16” (R) 
y RF60 Transmitter and Receiver 24.95 19.95 14.95 


Add $ 4 shipplug for first item + $1 for exch additional Item, Ca. residents add 8.25% tax DUPLICATION PURPOSES ONLY 
Vici ~ ($10) 651-1425 Fax (510) 651-8454 

Visitect Inc. £3. oo a oak B19 Instantly duplicate CD-ROM disks for software distribution. Make spare backup 
"Write In 28 on Reader Service Card. _ copies of your favorite software titles on permanent rugged, media. Produce disks 


ABC ELECTRONICS 315 7TH-AVE N. MPLS. MN. 55401 quickly and economically. No CD mastering or digital multimedia experience is 
(612)332-2378 FAX (612)332-8481 30 DAY WARRANTY aaah eng Sra ic See 
WE BUY TEST EQUIPMENT AND COMPONENTS. Insert your original disk and press “START”. The on board multimedia micro- 


breae WANA DE RERENTIAL COMPARATOR $150.00 TEK 7BIS 1 GHZ DELAYING TIME BASE processor quickly copies any disk to the internal A/V hard drive. Insert blank disks 
Leeper ar re A angeles Tonite and make as many copies as you like. You'll produce identical, bit-for-bit duplicates, 
The new CSC CD DUPE-IT! system is totally self contained - no connection to a 
PC or Mac is required to copy disks. Just plug in the power cord and press “START”, 
Use the FREE included CD mastering software and CD DUPE-IT! will work 
“double duty” as your personal CD mastering system. Just attach a SCSI cable to your 
PC or Mac, and you're ready to design and create your own original CDs. 
Similar systems used in commercial CD duplication houses cost over $10,000. 
Now you can easily copy disks for a fraction of the price with CD DUPE-IT! 


1°$1495 


INTENDED FOR BACKUP & IN-HOUSE 


TEK 7A18 75 MHZ DUAL TRACE AMPLIFIER TEK 7B53 100 MHZ DUAL TIME BASE 

TEK 7A19 600 MHZ SINGLE TRACE AMPLIFIER | TEK 7870 200 MHZ TIME BASE 

TEK 7A22 DIFFERENTIAL AMPLIFIER $200. TEK 7871 DELAYING TIME BASE 

TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER 5 TEK 7B80 400 MHZ DELAYED TIME BASE 
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER ; TEK 7885 400 MHZ DELAYING TIME BASE 
TEK 7D11 DIGITAL DELAY UNIT : TEK 7B90P PROGAMABLE TIME BASE 

TEK 7D12 A/D CONVERTER MAINFRAME I TEK 7B92A 500 MHZ DELAYING TIME BASE 
TEK 7D13 DIGITAL MULTIMETER i TEK AMS02 DIFFERENTIAL AMPLIFIER 
TEK 7M11 DUAL 50 OHM DELAY LINE I TEK MXS010 MULTIFUNC.INTERFACE EXTEN. 
TEK 7M13 4 TEK 7834 400 MHZ STORAGE MAIN FRAME 
TEK 7S11 SAMPLING PLUG IN TEK 7844 400 MHZ MAIN FRAME 

TEK 7812 GENERAL PURPOSE SAMPLER ; 

TEK 7814 | GHZ SAMPLING PLUG IN i TEK 7904 500 MHZ MAIN FRAME 

TEK 453 SOMHZ OSCILLOSCOPE ; TEK 7104 1GHZ FRAME WITH- 

TEK 485 350 MHZ PORTABLE SCOPE (7A29,7A29,7B10,7B15 ) 

KEITHLEY 480 PICOAMMETER GENRAD 1657 RLC BRIDGE 

TEK 608 MONITOR } TEK 577 DI/177 CURVE TRACER 

TEK DAS9100 WITH PROBES : TEK 7D20 PROGRAMABLE DIGITZER 
KIKUSUI 5020 20 MHZ OSCILLOSCOPE TEK 465 100 MHZ OSCILLOSCOPE 
PHILLIPS PM3212 25 MHZ OSCILLOSCOPE I TEK 465B 100 MHZ OSCILLOSCOPE 

TEK 422 15 MHZ OSCILLOSCOPE ; TEK 2335 100 MHZ OSCILLOSCOPE 

TEK 455 50 MHZ OSCILLOSCOPE : TEK 834 DATA COMMUNICATION TESTER 
HP 6428B 0-20V/0-45A POWERSUPPLY J HP S359A TIME SYNTHESIZER 

BRADLEY 132 SCOPE CALIBRATER f HP 6033A 0-20V/0-30A POWERSUPPLY 


Write in 27 on Reader Service Card. 
TONER AND PARTS OEM and compatibles, RECOVER “SCRAP GOLD” from old com- 


race manne os eat pane Se es caren mci Cal 2 CORPORATE SYSTEMS CENTER 
1042, ————————————————— 1294 Hammerwood Avenue 
SILVER N-female panel UG-58U plastipak Sunnyvale, CA 94089 


Amphenol $1, PLCC sockets #821573-1 50¢, 


20-pin ribbon latch #499572-4 50¢, F-male T , 408 7 4 ms 7 % 
15¢. All new, large quantities. Don Russell, e o 


PO Box 451, Dallas, NC 28034. 704-922- 


8870. a i ak aan re a ars 
MILITARY TRANSISTORS & DIODES & WA D: EXCESS ELECTRONIC INVEN- We Scars oak oe si a COD or 
TORIES, ICs, MEMORY, EPROMs, PALs, ; . 
INTEGRATED CIRCUITS WANTED. ELEC- LEDs, CIRCUIT BOARDS, DIODES, AND peepee Cteane Nee Sree We erin e ree 
MATERIAL INDUSTRIES 818-842- : A icRO, 
3539, FAX 816-645-9613. Lge ip hla AN rgmeeg Lihat SCSI PERIPHERAL EXPERTS * HARD DRIVES © CD-ROMS © TAPE DRIVES * M/O DRIVES 
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The Electronics 


We offer a complete line of 
Cellular Programming Equipment 
B3 
$3000 buys 2 Kats with 2 sets of Cables 
1997 Special Packages For You Guy’s On The Go. 


1-Moto EE3/9611 ESN clip 1-Moto EE3/9611 ESN clip 1-Moto EE3/9611 ESN clip 
1-951C Moto kopy cat w/4 cables | 1-GE/Ericsson (95w40) ESN clip Package C - $800 
1-GE Ericsson (95w40) ESN clip 1-NEC 100 series ESN clip Please visit our website at: 


1-NEC 100 series ESN clip Package B - $1000 http://www. 
Package A - $1500 ftlauderdale-online.com/SN/detault.htm| 


HEC Clip - Programs Model #’s 110, 120, 180, C-TEK Cable - Turn OKI 900 or AT&T 
3730 into a cellular monitor 


GE Ericsson - Programmable phone, modified 
& complete 


OXI 900 - Programmable phone, modified 
& complete 

Chip installation only 

Chip only - 


* Call for Best Prices on Readers - EE3 Elite & Startac * 


Please Call \ 


1 “7 WAY COPY KAT” includes Motorola EE3/9611, 96-G.E. 
Ericsson, Panasonic, Mitsubishi-Diamond Tel 5000 & 25x, 


i Sony (H333), Audiovox 800, and N.E.C. P7 


WEC ESN Clip - Programs Model #’s P700, P701, 
P760, P761 

GE, Ericsson clip - Programs Model #’s G.E. 
C1700, CT550, CT750, CT800 

Ericsson Model #’s AH210 AH220, AH235, AH237, 
AH238, AH300, AH310, AH320 


your courteous service representatives for complete details at 


(954) 974-6161 


S&N Cellular ¢ 934 University Drive ¢ Coral Springs, Florida 33071 


PROGRAMMING SOFTWARE AMD EQUIPMENT Purchaser agrees not to use said software and salpowt. for any 
fraud, cellular service fraud, and any other fraudulent acts according to all federal and local laws, including 
Florida statutes. All software and equipment is sold only to qualified buyers. All software ts sold for educational 


FOR PURCHASING OF CELLULAR 
illegal purposes. This includes line fraud, 
tules of the FCC titia #18, section 1029, and 
purposes ONLY!!! 


MB-705UX 
C-Mount Camera 
with Lens Included; 
8 or 12mm Lens 
your choice! 


Board Camera Options 
* Models to 600 Line Res. 
* 9V Battery Operation. 
* Monitor in Darkness with 
IR Option. 
* Can be plugged into 
any VCR or Monitor. 
* Low Power Consumption. 
* Standard NTSC Output. 
* Options: Switchers/ 
Optics/Wireless/Fiber 


New Catalog Optics & More. 


Available for 
All Models. 


Prices valid durin 
this months Ad ony! 


PANASONIC & SONY Imaging Distributor 


Polaris Industries 


Pinhole Version 
Available 


Visit Polaris Ind. Web Site at: 
http://www.polarisusa.com,. 


470 Armour Drive NE « Atlanta GA 30324 + Tech Info: 404-872-0722 » FAX 404-872-1038 
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FILTERS - CONVERTERS - FILTERS - 


CONVERTERS - 


Converters, All Pro-Filters 
All Cable Equipment, Good Prices 
Shipped Same Day COD 


Just Call: 1-800-A-WIRE 4U 
(1-800-294-7348) or 1-888-219-3111 
Plazac Sales, Inc. 


Sorry, no New Jersey sales. 


FILTERS - CONVERTERS 


SHALYIJANOD -SH3IL14 - SHSLYSANOD - SH3LTS 


CONVERTERS - FILTERS - CONVERTERS 


Write In 151 on Reader Service Card. 


ELECTRONIC COMPONENTS bought. All 
xsistors, diodes, resist, caps, ICs. Labb 
Assoc., Ph. 215-364- 5414, Fax 215-364- 
5415. 


DON LANCASTER’S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa/MC. 


RACAL RA-6790GM general coverage 

receiver, looks and works great, $995 with 3 

filters. Manual, $55. Also have many checked 

boards and filters. E-Mail: mgs @avana.net 

peeing 221 Greencrest, Marietta, GA 30068- 
<i 


RF TRANSISTORS, tubes, electrolytics. 
MRF477, 2SC2879, 2SC1969, MC145106P, 
2SC2075, MRF454, SRF numbers, tubes, 
4CX250B, 6KG6A, 12D6Q, 6146W, 3-500 
graphite, trimmers, all types. Westgate 1-800- 
213-4563. 


V-Pack 101 


#VP-30 
6.5" Screen 


Monitor/Receiver 


#VP-20 
Pod Stands 
10” Tall 
w/o Antenna 


#VP-50 
Camera is 4" Tall 
w/o Antenna 


TEST DEVICES, manuals and software. Cail 
Jack at 313-384-3949. No Michigan sales. 


MINIATURE TOGGLES 1/4” PANEL HOLE: 
SPDT on-on 35¢. SPDT on-off-on 35¢. SPDT 
(mom)-off-on 35¢. DPDT on-on 40¢. DPDT 
on-off-on 40¢. DPDT (mom)-off-on 40¢. 
MICRO-MINIATURE 3/16” HOLE: SPDT on- 
on 30¢. DPDT on-on 40¢. Brand new switch- 
es. Rated 6A/125V. Hardware included. $20 
minimum order. Add $5 freight. Gateway 
Products Corporation, PO Box 936397, 
Margate, FL 33093. 954-974-6864, Fax: 954- 
974-6818. VISA/MC. Free catalog. 


WIRELESS 
ORIN 
SYSTEMS) 


Wireless Specs 

+ 900 MHz for Best 
Picture quality. 

* Monitor In Darkness 
with IR LEDs. 

* Monitor has dual 
Channel! mode. 

+ Battery or AC 
Operation. 

+ Plug & Play 
Installation. 

* Mobile Security. 

* Condenser Mic, 

+ VCR Compatible. 


0 ) 


V-Pack 202 


Shown with 
Optional Transmitter 
for second channel 


#VP-40 


Write in 143 on Reader Service Card. 


5 x 5.5" Receiver 


Prices, availabilty and specifications are subject to change without natice. 
Shipping and Handling are not included with price. 


fascinate Stamp 


fooking for 
controller that If 


ers the Stamps: 


Electronic Control for DC Motors 


Using Discrete Bridge Circuits 
Gallery of motor-control circuits 
and motor-control basics 


DC Motor ABCs 


Before we look at our gallery of circuits, let's 
agree on a couple of terms: 

+ In this article, motor means a permanent- 
magnet, direct-current (DC) motor of the sort used 
in toys, models, cordless tools, and robots. These 
motors are particularly versatile because both their 
speed and direction can be readily controlled; 
speed by the voltage or duty cycle of their power 
supply, and direction by its polarity. DC motors 
also work as generators. Since generators slow 
down when they are heavily loaded, DC motors 


Figure 1, DC 
motor basics. 


REVERSE 


otors 
eee They seem 
ical univers 


ae " of 
th, we'll look at ele 


/ 
j 


can be 

braked. 
+ Control means 
at least on/off 
and direction 
control. Var- 
iable speed 
and braking 
are also de- 


electronically 


Figure 2 
Motor 
controllers 


using 
manual 
switches. 


SPST switch controls on/off; 
DPDT switch sets direction 


sirable. 

Most people 
already know a 
bit about DC 
motors from science- 

fair demonstrations like 
Figure 1. When the motor is 
disconnected from the battery, it 
is off; when it is connected with 


the red wire to the + terminal and vette uP 
black to -, it turns forward; and ented 


when the wires are reversed, the 
motor turns backwards. 

You can also demonstrate 
the motor/generator braking 
effect. Disconnect the battery 
and spin the motor shaft with 
your fingers, noticing how freely 
it spins. Now connect (short) the 
motor power wires together and 
try it again. The motor is harder 
to spin. The short-circuit load on 
its generator output makes it 
harder to turn. 


= STOP (BRAKE) 
= FORWARD 
= REVERSE 
1 DOWN, 2 DOWN = STOP (BRAKE) 


A pair of SPDT switches controls 
on/off and direction; brakes to a stop 


Cc 
1 
O 
O Q 
ieee 
ALL OFF = STOP (LOOSE) 
1+40N =FORWARD 
2+30N = REVERSE 
1+30N =STOP (BRAKE) 
2+40N =STOP (BRAKE) 


1+20ON = NOT ALLOWED 
3+40N = NOT ALLOWED 


Four SPST switches (H bridge) 
control on/off, direction & braking 


I 


3 
‘4 


E 


+ 


1 
O 
O 


+ 


2 


Manual Motor 
Controllers 


Figure 2 shows how our 
understanding of DC motor 
control translates into five 


SPST switches controls on/off; 
SPDT sets direction 


BOTH OFF = STOP (LOOSE) 


10ON = FORWARD 
20N = REVERSE 
1+20ON =NOT ALLOWED 


Two SPST switches (half bridge) 
control on/off & direction 


manual motor-contro! circuits 
using switches. 

Figure 2a is the most closely related to the 
science-fair demo. A single-pole, single-throw 
(SPST) switch turns power to the motor on or off, 
while a double-pole, double-throw (DPDT) switch 
controls the polarity of the motor connections. 

Don’t be scared off by this talk about poles 
and throws. The component we call a switch can 
actually contain several switches, all activated by 
the same handle. These joined switches are 
indicated on a schematic by a dotted line joining 
their symbols. Each joined switch is referred to as 
a pole. So a switch component containing two 
switches is a double-pole unit. 

Throws refer to the number of circuits a switch 
can make. An ordinary on/off switch makes or 
breaks just one connection, so it’s a singlethrow 
switch. The direction switches at the top of Figure 
2 select one of two connections, so they are 


double-throw switches. 

Figure 2b uses a pair of SPDT switches to 
control direction and on/off. If the two switches are 
set so that they both connect to the same power- 
supply rail, the circuit brakes the motor using the 
motor/generator principle. Figure 2c is very 
similar, but uses four SPST switches. These 
switches must be turned on and off in specific 
combinations to run and stop the motor. Note that 
a couple of switch settings are not allowed, 
because they would short out the power supply. 

You might consider Figures 2d and e to be 
cheater’s solutions to the motor-controller | 
problem. They use a second battery to reverse the 
motor, thereby simplifying the arrangement of 
switches. However, extra batteries mean extra 
weight and expense. And the batteries may wear 
out at different rates, since, in most applications, 
motors spend more time going in one direction or 
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current 
flowing this 


NOTE: b = base; c = collector; e = emitter 


Figure 3 


... CAUSES & 
much larger 
current (10x 
or more) to 
flow this way 


...CAUS@S a 
much larger 
current (10x 
or more) to 
flow this way 


Transistors make good switches. 


the other. Still, the half-bridge design is worth 
knowing, because it can be very useful in cheap, 


efficient, dual-motor designs. 


Electronic Switches 


The manual motor controllers described above 
can all be converted to electronic (Stamp) control 
using one or more of the following types of 


electronic switches: 
Relays. A relay 


is a mechnical 


switch 


operated by an electromagnet. The relatively small 
current that energizes the electromagnet (the coil) 
can control a larger current through the relay 
switch(es), known as the contacts. However, most 
relays are not suitable for direct connection to 
Stamps because even the relatively small coil 
current is more than the Stamp’s pins can supply. 
This can be overcome through the use of a 
transistor switch to beef up current handling. See 


the Transistors section 


Figure 4 
Controller combines IC 
driver with DPDT relays. 


direction 1 


on/off 1 


PARTS: 


[See Sources for Jameco (JC) contact info} 


below or 


Stamp 


Motor 1 


Motor 2 


Relays—DPOT, 1A (or more) contacts, 5Vde coil (JC: 99346) 
ULN2003—7-channel Darlington transistor array (JC: 34278) 
Motors—DC permanent magnet motors, < 500 mA at 4Vdc 
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Applications No. 6 (available from 
the Nuts & Volts Web site) for more 
info. 

Relays have two useful 
properties for small motor 
controllers: (1) Their contacts have 
very low on-resistance, meaning 
that very little power is wasted. (2) 
They are available in just about any 
combination of poles and throws 
you can imagine. As we'll see, solid- 
state multipole/multithrow switches 
are usually built up from many 
SPST units. 

On the downside again, relays 
are slow, make noise, and wear out. 
They are almost useless in 
schemes that switch power on and 
off rapidly to control motor speed 
(duty-cycle control). 

Transistors. By allowing a 
small base current to control a 
larger collector current, transistors 
make good switches; see Figure 3. 
They’re fast, quiet, and can last 
forever. On the other hand, the 
base current can be somewhat high 
by Stamp standards (20 to 25 mA). 
Transistors are usable only as SPST 
switches, and you have to consider 
polarity in selecting the transistor 
type and connecting the load. 
Finally, even a fully-on transistor 
has a voltage drop between the 
collector and emitter. It’s typically 
0.5 volts, but can be one volt or 
more in Darlington configurations 
(discussed later). This wastes 
power and generates heat, which 
can damage or destroy the 
transistor, 

MOSFETs. At first glance, 
MOSFETs (metal-oxide semicon- 
ductor field-effect transistors) would 


seem to eliminate all the problems of relays and 
conventional transistors. Their control input — the 
gate — draws almost no current. It switches in 
response to the presence of a voltage. A turned-on 
MOSFET can offer an on-resistance that many 
reasonably priced 
MOSFETs are available in current ratings that look 

like a misprint — 50 amps or more out of 


relays would envy. And 


a thumbnail-sized package. 


voltages higher 


Really, the only trouble with MOSFETs 
is that they are at their best with supply 
voltages above 10 volts, and with control 


For more information on the BASIC Stamp, contact: 
3805 Atherton Road, #102, Rocklin, CA 95765 
phone (916) 624-8333 
Internet http://www.parallaxinc.com 
(controller is part no, 3301). 
Mondo-Tronics Inc ___ 
524 San Anselmo Ave. 107-11, San Anselmo, CA 94960 


: 


phone 415-455-9330; http://www. 


sells H-bridge driver ICs. See them at. 


http://cec.wustl.edu/~ blw2/index.html 
Jameco supplies many of the electronic components listed 
in the circuits. : 
Jameco Electronic Components 
1355 Shoreway Road, Belmont, CA 94002-4100 
phone 415-592-8097 or 800-831-4242 
fax 415-592-2503 or 800-237-6948. 


Zetex transistors are available from 
Di ji Key 
701 Brooks Avenue South, P.O. Box 677 
Thief River Falls, MN 56701-0677 
phone 1-800-344-4539, fax 218-681-3380 
For a catalog of Stamp-related products, contact 
Scott Edwards Electronics 
P.O. Box 160, Sierra Vista, AZ 85636-0160 
phone 520-459-4802; fax 520-459-0623 
Internet at ftp.nutsvolts.com in /pub/nutsvolts/scott 
E-Mail: 72037.2612@compuserve.com 


cautions (grounded work surfaces, wrist straps, 
etc.) are unheard of. 

I'll catch some flak for saying this, but 
MOSFETs’ special handling and_ design 
requirements make them unsuited to beginners’ 
skills. If you need this kind of high efficiency, but 
aren't up to building it yourself, see the next 
section. 

Integrated, Kit, and Packaged Motor 
Controllers. There are lots of ICs and black boxes 
that make motor-controller design more of a 
shopping challenge than a design exercise. Two 


than the supply. “— 
And if they are 
to be switched 
on and off 
rapidly, you can 
forget about 
that “almostno | A 
gate current” 
stuff because 
the gate acts 
like a_ pretty 
high _—capaci- 
tance. MOS- 
FETs don’t hold 
up well in 
tinkerers’ work- 
J shops where 
anti-static pre- 


Figure 5 
Mondo-Tronics 
H-bridge. 


PARTS: 

2N2222—NPN switching transistor (JC: 28628) 
2N2907—PNP switching transistor (JC: 28644) 
1N4148—Silicon switching diode (JC: 36038) 

Motors—DC permanent magnet motors, < 300 mA at 6Vdc 
[Available as complete kit from Mondo-Tronics, see Sources] 


S 


ICs that are popular with robotics enthusiasts are 
the L293D and LMD18200. Wirz Electronics sells 
these parts and provides design information via 
the Internet; see Sources. Basic specs are: 

L293D: motor supply voltages up to 36V, 
current to 1A (2A peak). Voltage drop across each 
leg of H-bridge, 1 to 2V. 

LMD18200: motor supply voltages of 12 to 
55V, current to 3A. On-resistance of each leg of H- 
bridge 0.33% typical, 0.64 max. 

The robotics-supply store Mondo-Tronics 
offers motor-control kits that are inexpensive, 
educational, and easy to build. The program listing 
is an example of motor speed- and direction- 
control using their Mini Dual H-bridge Motor Driver 
kit, shown in the accompanying photos. Mondo 
also carries suitable DC motor assemblies (like the 
Tamiya motor/gearbox in the picture) and robotic 
components. 

A nice feature of Mondo’s controller kits is that 
all have the same connector layout and interface 
requirements. If you build a small robot (or 
motorized widget) and later want to build a larger 
one, just swap motor controllers. 

Packaged motor controllers — called electronic 
speed controls (ESCs) — are available from hobby 
shops for use in remote-control cars, boats, etc. 
Some ESCs are brutes capable of switching 10s or 
100s of amperes. Best of all, they accept just a 
servo-control pulse train input to operate. That's a 
1- to 2-ms pulse repeated 60 times a second. As 
the Stamp and Counterfeit application notes show, 
it’s relatively easy to generate these pulses from 
PBASIC. If you need to control more than one 
motor, or your PBASIC program is too tied up to 
meet the 60-pulse-per-second requirement, you 
can use my company’s Mini SSC (serial servo 
controller) to generate eight continuous pulse 
streams. See Sources for catalog information. 

Example Circuits. Figures 4, 5, and 6 are 
representative motor-control designs derived from 
the ideas presented in Figure 2a, c, and e. These 
are tested, proven circuits suitable for use with 
small DC motors. Even if your application requires 
a much larger motor, it makes sense to get your 
feet wet with smaller motors so that you can begin 
to understand some of the issues involved. And a 
small geared motor assembly, like the Tamiya unit 
shown in the photo, has enough oomph to propel 


PARTS: 

2N2222—NPN switching transistor (JC: 28628) 
2N2907—PNP switching transistor (JC: 28644) 
1N4148—Slilicon switching diode (JC: 36038) 
Motor—DC PM motor, < 300 mA at 3Vdc 

(See Sources for Jameco (JC) contact info} 


Figure G 
Half bridge is cheap, efficient. 


tany ©) Ayoliic ALIONS: 


BS1-compatible 
Counterfeit controller 


Mondo-Tronics Dual 
H-Bridge Kit 


Tamiya motor/gearbox kit i 


Photo of motor, controllers. 


~ 


robots up to a couple of pounds 


Listing. BS1 Program to Demonstrate Mondo-Tronics H-bridge 
* Program: MONDOMOT.BAS (Demonstrate Mondo-Tronics H-bridge) 
“This program demonstrates the Mondo motor controller to 
“control the direction and speed of a DC motor. Connect 

: Ad A of the controller to Stamp pin 0; B to pin 1; and 

“GND to GND. Run the program. The motor will slowly accelerate 
“to top speed, then stop and repeat the acceleration in 

‘reverse. This program uses a Carry-the-1 method of generating 

* duty cycle control of motor speed. When you add a number to an 
* “accumulator” (a memory location of fixed size), the accumulator 

* will overflow if the result is bigger than it can hold. The 

: oer the number added, the more likely an overflow or “carry” 
‘is. This program adds the desired motor duty cycle to an 
“accumulator, and turns the motor on only when there's a carry. 

‘ Higher duty 2 ote make the motor run faster. This method works 
‘well with the Stamp because it is more or less independent of 

* speed. 


SYMBOL motAcc = b11 
SYMBOL motDir = bitO 
SYMBOL spd = b10 
SYMBOL cycles = b9 
SYMBOL A_ = pind 
SYMBOL B_ = pin1 


dirs = %11 
again: 


* Motor-speed “accumulator.” 

‘ Motor direction: O=fwd; 1=reverse. 
* Motor speed, 0 (off) to 15 (full on). 
“ Number of loops at a given speed. 
* Controller A input. 

* Controller B input. 


* Set pins 0 and 1 to output. 


at reasonable speeds. This _ speed. 

particular motor was used to test opae motor 
pe ne 

the control circuits presented Spd = spd +1 


here, and draws approximately 
250 mA at 3.0 VDC. Note that 
current is dependent on voltage, 
so the figures in the descriptions 
below are based on actual 
measurements. 

Figure 4, Dual Relay 
Controller. This design uses 
DPDT relays to control motor 


spd =0 


goto again 
motor: 


A. =B_ 
return 


or cycles = 0 to 255 


if spd <= 15 then again 
motDir = motDir “ 1 
motAcc = motAcc & %1111 


motAcc = motAcc + spd 
if motAcc >= 16 then motOn ‘ If carry, then turn on motor. 


‘Turn 255 cycles at each 


* Output to motor. 


‘ Increase speed. 

‘ If speed is > 15, then.. 
* ..turn motor off.. 

* .and reverse direction. 
‘ Loop forever. 


“Limit motAcc to 4 bits. 
* Add speed. 


‘ Otherwise, motor off. 


direction, and an IC-packaged 
transistor array to turn the relays 
and motors on and off. 
Experienced eyes will spot an 
apparent error — this design 


“If you look at the table accompanying the H-bridge, you'll 

* see that the motor is on only when inputs A and B are opposite. 
“Programming shorthand for this is to set A to the motor 

‘ direction, and make B = NOT A. PBASIC1 does not have a NOT 
‘function per se (see LET in the manual), so we make do by 
*XORing A with 1, which has the same effect: B=A‘% 1. 


gangs two of the ULN2003 
Darlington transistor outputs 
together for motor on/off 
control. This is normally a bad 
idea, because slight differences in transistor 
characteristics will cause one of the transistors to 
bear all of the load. However, because these 
transistors are on the same silicon die, their 
characteristics and temperature are close enough 
to identical to make this trick safe. 

. Because the transistors inside the ULN2003 
are Darlingtons, they require only a small 
(<1mA) control current to turn on. The downside 
is that they have a higher-than-normal voltage 
drop of about 1.5V. If the circuit is driving our 
sample motors, that means that the motors get 
4.5V x 0.40A = 1.8 watts (W) of power, while 1.5V 
x 0.40A = 0.6W is wasted. (This assumes no loss 
through the relay contacts.) So 75% of the total 
2.4W gets to the motor. To be fair, we need to 
also factor in the relay coil current, 4.5V x 0.1A = 
0.45W to the waste (non-motor) side of the 
balance sheet. Now our total is 2.85W, of which 
the motor gets 63%. 

Figure 5, Darlington H-bridge. This is the 
circuit used in the Mondo Mini H-bridge kits. It 
| also uses Darlington pairs of transistors to keep 
control current to approximately ImA. As with 
other Darlington arrangements, the penalty is 
increased voltage drop — | measured it at about 
1.2V per conducting leg of the bridge for a total 
of 2.4V (since two legs of the H have to be 
conducting for the motor to move). 

) With the sample motors, the motors get 3.6V 
x 0.30A = 1.08W of power, while 2.4 x 0.30A = 


motOn: 


return 


A_=motDir: B_=A_%1 


0.72W is wasted. So 60% of the total 1.79W gets to 
the motor. 

Figure 6, Half bridge. This circuit offers the 
pleasant combination of high efficiency and low 
parts count, at the expense of splitting the battery 
supply into separate sections 

The circuit takes advantage of the Stamps’ 
relatively high-current outputs to eliminate the 
need for an input transistor or Darlington. Where 
the previous circuits needed just 1 mA of control 
current, this one requires almost 10 mA. It’s a 
worthwhile trade for the reduced parts count. 

Performance of a half bridge varies depending 
on which transistor is turned on; the PNP transistor 
dropped 0.5V and the NPN just 0.3V. Taking the 
worst case, the motor received 2.5V and drew 
0.27A for 0.675W of power. The transistor wasted 
0.27A x 0.5V = 0.135W. So 83% of the power goes 
to the motor. 

| substituted high-performance switching 
transistors in the circuit (Zetex ZTX689B for NPN 
and ZTX788B for PNP; see Sources). | also 
changed the upper 4.7K resistor to 1K to prevent 
the high-gain transistors PNP from switching partly 
on due to the difference between the motor supply 
(6V) and the logic-level input (5V), 

The improved tran-sistors reduced the worst- 
case voltage drop to 0.2V. This improved perform- 
ance as follows: motor, 0.81W; waste, 0.058W; 
efficiency, 93%. 

So splitting the battery supply may be 
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1 PROHIBITED 


Figure 7. Ingenious H-bridge design by Rick Moll. 
 — 5 — 


worthwhile when you have to get the most out of a 
set of batteries. If you tear apart motorized toys, 
\ you may find a circuit like this. 


Practitioner magazine. 


. 


The half bridge can 


\ make sense for small 


robots with dual drive 
motors for propulsion 
and steering. Wire the 
motors so that they 
use opposite battery 
supplies when the 
robot is rolling 
forward, and you'll 
even out the wear on 
the batteries. 

Figure 7, Ingen- 
ious H-bridge. | did 
not design and have 


/ not had a chance to 


build this last circuit, 


but ly was ee by its cleverness. It was designed 
by Rick Moll, editor of the late lamented Robotics 


The circuit is an H-bridge with a twist — each 
input transistor transfers current out of the base of 
a PNP and into the base of the opposite NPN. The 
current switches on both transistors to make the 
motor run. Control current is approximately 3.6 
mA; not as low as the Darlington’s, but better than 
the half bridge. And there’s no voltage-drop 
penalty; figure a 0.5V drop across each leg of the 
circuit, for a total 1V drop. Almost the best of both 
worlds. This H-bridge cannot brake the motor, 
since that requires turning both NPNs or both 
PNPs on simultaneously. 


Wrap-up 


I’m out of space, but I've just scratched the 
surface of this fascinating subject. I'll revisit motor 
control in a future column. The continuation of last 
month’s BASIC for Beginners will appear next 
month. NV 


The MAGIC-BOX™ is a small and powerful 
Universal Cell-Phone Programmer. It only 
requires the phone and a lead (supplied) 

to program the phone using the 

phone’s own keypad. With the sy 
MAGIC-BOX™ attached the ESN is ¥ 

simply entered on the phone’s keypad 

and then after a few seconds the phone is 
programmed! It is supplied to do the Motorola 
models as standard, but can be upgraded (before 
and after purchase) to become a complete Multi- 
Programming tool for almost all phones in use today. 


“This is the only Cell-Phone Programmer you will ever ~~ 


The unit Programs & Repairs (OOOOFFFF faults) all 
MOTOROLA models up to the later 9630 versions, 


plai . 


ance tronem*Y 01144-188-333-0060 


including EE1, 2,3 and STARTAC. 


The MAGIC-BOX™ is 
supplied with 550(Flip), 
Elite and StarTac leads. 


only $1299 


Call Us Now on.... 


Also... “Special Offer” 7 Way Copy-Cat with all cables for only $999. 


M.F.M. GOMMUNICATIONS. 57 Addison Road, Caterham. CR3-5LU. UK. 


“For Information Purposes Only” 


Write in 132 on Reader Service Card. 
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Catalog 8 arrivesin April! 


400 Pages Of Hard-To-Find Electronic Parts. 

This is the one you have waited for. Three years 

in the making. Order now to reserve 1 ied copy 
er. 


and receive a $5 rebate on first or 

Antennas, Blowers, Audio parts, Capacitors: (Disc, silver mica, feedthru, 
doorknob, electrolytic, air & vacuum variable, transmitting), Insulators, 
Collins Parts, Tools, Circuit Breakers, Toroids, Fuses, Connec- ‘Saas 
tors: (RF, electrical, computer), CRTs, Crystals, Dust Covers, Cords, “Saas 
Enclosures, Transformefs, Rack Cabinets, Variacs, Wire and cable ofany type, 

Equipment: (Test{++ big selection of TEK & HP repair parts}, Scope Cameras, Ham, Computer), Fiber Optics, Filters, 
Finger stock, Hardware, Tubes, Sleeving, Inductors - coils & chokes, Knobs, Lamps, Lasers, Manuals, 
Microwave parts, Motors,Pots, Resistors, SIPS/DIPS, Power Supplies, Relays: (Vacuum, contactors, solid 
state, time delay), Rubber clamps & feet, Selenium rectifiers, Gages & Thermometers, Semiconductors, 
Shaft hardware, Switches, Telephones/parts, oddities like 195 10° Bendix Computer, etc. 


5 (U.S. 48 states} 10 (All Others) 
Mail Orders to: 1502 Jones Street, Omaha, NE 68102 
402-346-4750 © Fax: 402-346-2939 © e-mail: grinnell@probe.net 


Surplus Sales of Nebraska 
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COMPONENTS cont. 


ELECTRONIC PARTS for sale: For list, 
send SASE to A&A Engineering, 2521 W. La 
Paima, Unit K, Anaheim, CA 92801. You can 
also call 714-952-2114 or Fax 714-952-3280. 


coun Ga 
MICROCONTROLLERS 8051 MICROCONTROLLER. Only 1.8 x 3.0”. 
Use EEPROM or EPROM for data storage. 


Quality bare PCB, software, schematics, 
$19.95. Kit $29.95. Logical Design Tools, Inc. 
512-888-4535. http:/Awww2.interconnect.net/ 
Idti/hom.htm 


STAND-ALONE programmer Micromot Labs 
-68HCXX programmers. Program your 68XX 
chips in seconds. No computer needed. Call 


MICROCHIP PIC Downloader. Emulate ana Micromot Labs. Other goodies available. 305- 


test PIC 16C6x, 16C7x, and 16C8x programs 
in real time using our PicEm-14™ down- 
loader board. Simply plug PicEm into your 
circuit and download your code from any seri- 
al port. Prices start at $295. Call MSD at 408- 
296-4000. http:/www.msd.com/picem 


HIGH SPEED MICROCONTROLLER 
DC80C320 (8051 compatible), 64K-128K 
board input, 2:8 bit ISA slots, ainalaeion EEPROM PROGRAMMER 2864-28256. 
header, LCD interface. Minimum system $89, Easy parallel port operation. Escape EPROM 
full system $149. Free monitor/debugger. CG erase/burn cycle. Assembled, complete. 
Mi , PO BOX 1074, Redlands, CA $49.95. In 3 x 5" case $69.95. LDT! 512-888- 
92373. Voice/Fax 909-793-3917. 4535. http://www2.interconnect.nev/idti/hom. 


http://nome.earthlink.net/~cgmicro/ 


TECHNICAL, INC. 


Your Largest Stocking Distributor 
For SANYO Batteries 


Call for Competitive Pricing 
FREE CATALOG 


Receiver & Transmitter Packs ¢ Laptops, Camcorder, Cellular 
Sealed Lead Acid, Lithium, & More 
Immediate Delivery ¢ Custom Assemblies * Technical Support © Full Production Facilities 
301 Central Park Drive Sanford, FL 32771 
(New Location, Same Owner!) 
Fax 407-321-3208 800-346-0601 
email - tnrbattery@aol.com Web - http://www. batterystore.com 
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Serial Display Modules 


We offer top-quality LCDs that accept data through a serial 
interface at up to 9600 baud. Easy to use with computers and 
controllers (¢.g., BASIC Stamps, PCs)—f you can send serial 
(RS-232), you can have a display working in minutes! 


Contact us or download 
sample user manuals, 
catalogs, schematics 
and other docs from our 
FTP archive. 


OEMs: serial-to-LCD 
chips and boards 
available at great 
quantity discounts 


Counterfeit Kits 


Designed by the author of the Stamp Applications column, the 
Counterfeit is no fake! It’s the genuinely easy, truly inexpensive 
kit equivalent to the BASIC Stamp | microcontroller. Get started 
with microcontrollers today with a $69 Counterfeit Development 
System, or add a Counterfeit to your Stamp collection for $29. 


Pads for turbo options 
Reset button 1/0 header 


SIP socket for easy 
connection of 
pullup/pulldown 
resistors 


EEPROM memory for 
autostarting BASIC 
programs up to 100 
instructions 


c900000 
“tak : 


Re 
4300 


$29 
& 


Great low price Genuine Parallax PBASIC-1 chip 


Programming header 


Mini Serial Servo Controller 


SE P%—) Control hobby servos with a Stamp 
/ or PC computer. Build robots, 
automated camera positioners, test 
equipment, etc. The Mini SSC 
generates precise, stable 
servo-control signals based on 
simple, serial instructions. Want to 
know more? Get our catalog or 
download info from our Internet 
archive. 


Scott Edwards Electronics 


We accept Visa, Mastercard, Discover, and American Express. 
Personal/company checks OK for mail orders. CODs incur a handling fee. 


Scott Edwards Elecironics * PO Box 160 « Sierra Vista AZ * 85636-0160 
ph: 520-459-4802 ¢ fax: 520-459-0623 ¢ e-mail: 72037.2612 @compuserve.com 
Intemet: fip/ftp.nutsvolts.com/pub/nutsvolts/scott 


BASIC Stamp is a registered trademark of Parallax Inc. 
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MAJOR COMPONENT AUCTION! 


On behalf of 


J= Packard Bell. CK : 


international 
A Packard Bell NEC Company Component Exchange 


Computer Cases & Partial| Thousands of 


Assemblies (NMB’s) 


A rare opportunity to purchase 
and assemble computer desktop 
and mini-tower hard cases. Each 
system consists of a computer 
chassis, power supply, floppy 
drive, 486 or Pentium® board 
(populated w/o CPU) riser cards 
and more! Thousands of CPU's, 
memory and assemblies available. 
Build your own 486 or Pentium® 
system with the components 
available in this auction. 


e CPU's 

¢ Floppy disk drives 
© Tape backup units (up to 400MB) 
* Hard disk drives 

e Disk and tape drives 

© 16 bit sound cards 

© 101 keyboards 

© 2 button mice 

* Stereo speakers 

e¢ TV/FM Cards 

* Modems (up to 28.8) 

¢ CD ROMS, 2X and 4X 


LATE JANUARY 1997 


Sacramento, California 


A Buyer’s Premium Will Apply At This Sale « Bond #B2488496 


(800) 665-1043 


KOLL: DOVE 1241 East Hillsdale Bivd. + Foster City, CA « (415) 571-7400 
GLosat visrosition seavices Visit Our Website! http://www.koll-dove.com 


Call for a FREE 
Color Brochure 


CELLULAR DATA INTERPRETER 
ESN/NAM READER 


A few 'CDI' Features: 


*ONE PIECE DESIGN 7" X 6" X 2" (Requires use of PC) *BUILT IN RECEIVER 
“DISPLAYS COMPLETE ESN, MIN, SCM, DTMF/NUMBER DIALED 

“ESN DISPLAYED IN HEX AND DECIMAL *AUTO SCAN 

*SILENT MODE **DTMF DECODING “DISK LOG ON/OFF/PARTIAL 
*INDICATOR CHIME SOUNDS AFTER SUCCESSFUL READING 

* LOGGING TO DISK/ OR HARD DRIVE 


ONLY $2995.00 + SHIPPING 
TECHNICAL ADVISORY GROUP 
6780 ABRAMS ROAD SUITE 103-282 
DALLAS, TEXAS 76231 


214.246.3609 MSG 214.890.7735 FAX 
PAYMENT MUST BE COLLECTED FUNDS, 


WESTERN UNION/MONEY GRAM/US POSTAL M.O. It is the responsibility of the Buyer (not the distributor) to ascertain 
CASHIER'S CHECK OR CERTIFIED FUNDS MUST and obey all applicable local, state, and federal laws with regard to 


CLEAR PRIOR TO SHIPPING. SORRY NO CODS 
THIS TIME 


AT possession and/or use of the following hardware and software. 
Pursuant to U.S. Federal laws illegal operation or misuse of this 


hardware and software are subject to both criminal as well as civil 
penalties (U.S, Title 18 Sec, 1029) 


ANTIQUE ELECTRONICS 


ANTIQUE RADIO CLASSIFIED. Free sam- 
ple copy! Antique radio's largest-circulation 
monthly magazine. Old radios, TVs, ham 
equip., 40s & 50s radios, telegraph, books, & 
more. Ads & articles. Free 20-word ad month- 
ly. Subscribe today. Six-month trial: $18.95. 
Yearly rates: $36.95 ($53.95 by 1st class). 
Foreign: Write. ARC, PO Box 802-G18, 
Carlisle, MA 01741. Phone: 508-371-0512; 
Fax: 508-371-7129; Web: www.antiqueradio. 
com 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


WESTERN ELECTRIC WANTED: 1927- 
1960S. Amplifiers, speakers, tubes, etc. Free 
Offer. 1-800-251-5454. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


RADIO AND TV tubes from 1927 to 1977. $1 
for list to: Preller TV, 208 South 2nd St., 
Augusta, AR 72006. Ph. 501-347-2281. 


WANTED: FOR historical museum, pre-1980 
microcomputers, magazines, and sales litera- 
ture. Floyd, VA 24091-0341 (540-231- 
6478/540-763-2321). 


AVIATION ELECTRONICS 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 
TRONIC MATERIAL INDUSTRIES 818-842- 
3539, FAX 818-845-3613. 


COPY CATS 


CELLULAR PROGRAMMING EQUIPMENT 
WE OFFER YOU THE LOWEST 
PRICES IN THE USA!! 


6-WAYS..7-WAYS..STARTAGS..ELITE AND ELITE EE-3 


WE HAVE WHAT YOU WANT!! 
CALL US AFTER YOU'VE CALLED THE REST... 


We ship same day with next day delivery anywhere in the world. Payment must be 
collected funds, Western Union or U.S. Postal Money Orders only. 


All equipment is sold solely for educational or experimental purposes. 


CALL 817 633-5991 24 HOURS 
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<7 BRIGAR 


= “1 ELECTRONICS | 


oe (607) 723-3111 
(607) 723-5202 
BRIGAR2@aol.com 


7-9 ALICE ST.-BINGHAMTON, NY 13904 


SERVING: BINDUSTRY SSCHOOLS SHOBBSYISTS SEXPERIMENTORS sCONSUMERS 
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON 


SEMICONDUCTORS 


STA SGS-THOMSON 8000 SERIES MICROPROCESSOR 


INTEL # P8051AH 


SGS-THOMSON - CMOS EPROM 8 BIT CMOS CPU, 256 BYTES RAM 


PART # M27C1001-20F! 12 MHz - 40 PIN 


32PINDIP 1 MB (128K x8) (Tie pin 31 low to bypass 


ZONSACCESS Vec=Sv +5% the internal ROM) 


LIST PRICE ... $7.95 BRAND NEW PRICE... $2.50 EA. 


BRIGAR SALE PRICE..... $4.25 100 PCS & UP $1.75 EA. 


P, MFG PIN ESCRIPTION 


2 om he & & tee 


PRICE 


SN74LS02N Motorola 14 Quad 2-input nor gate 22 
SN74LS10N Motorola 14 Triple 3 input NAND gate .20 
SN74LS193N Motorola 16 Binary up/down counter .40 
SN74LS279AN Texas inst. 16 Quad set-reset latches 


OPTREX #DMFS50140NF-SEW INTELLIGENT GRAPHIC LCD MODULE 
“SUPERTWIST” Modules utilize surface mount technology. Displays Blue 
pixels on White backruond. Modules have E-L Backlighting - Graphic 
Figure Character Display. Unit comes complete with built in drivers & & bit 


tti interface. 
“CONTROL LS! T6963C TOSHIBA 
*VIEW ANGLE: 6:00 -DOT SIZE: .44(W) x .57(H) mm 


DIT PIXELS 143(W) x 153(H) mm -VIEW AREA 74.8(W) x 98.4(H) mm 

“DC VOLTAGE: 5VDC +GRAPHIC, FIGURE & CHARACTER DISPLAY 
“HIGH CONTRAST & WIDE VIEWANGLE -FILM TYPE BACKROUND 
COMES COMPLETE WITH PIN OUT, SCHEMATIC, AND PROGRAM DISK. 
SCHEMATIC SHOWS LCD INTERFACE TO 68HC11 MICROCONTROLLER 
THE PROGRAM IS ALSO FOR 68HC11 - Using this information, one should 
be able to interface the LCD to any microcontrolier or a microprocessor. 

LIST PRICE... $119.95 BRIGAR SPECIAL $59.95 


Display comes complete 
with 3.6" diskette. Files 


OPTREX | Ry) Stetecomnae 


schematic and iniiafzation 


LCD 
DISPLAY 


#DMFS014NE-SEW! 


UNINTERRUPTIBLE 

POWER SUPPLY (UPS) MODEL# 
ON2000A-SO 

FEATURES: 

Open communications interface 

UPS/RM Rs232 control language 
ONBoost 

Overload indication 

Load power & battery voltage meters 

Low battery indication 

Replace battery indication 

On-site, on-line replaceable battery 
Fulltime,on line isolating transformer 
Automatic self test - UL & CSA Approved. 


ULTRASONIC LIGHT SWITCH MFG: LITRONIC 
Replaces existing wall switch - Great for home alarm 
systems or controlling lights & small appliances, ON- 
OFF Switch-LED TRIP Indicator COLOR: WHITE 
SIZE: 5”°W x 5"H X 1-3/8"D 
@VOLTAGE 120 OR 277VAC SO/G0HZ 
@MIN LOAD 80 WATT 120V 
@MAX LOAD 1000W 120V x 
Sensor Low Power Ultrasonic 25KHZ 
@ADJUSTMENT: Sensitivity & 
Time out (0 TO 25 MINUTES) 
®@Documentation & schematic 
included. ENERGY SAVINGS 
30 TO 60% OricinaL Price $100.00 
SPECIAL SALE PRICE 
see $12.96 EA. 
5 FOR $60.00 


IND 

rT a ‘ 
CKOS SERIES - MOLDED RADIAL MULTILAYER 
CERAMIC CAPACITORS MIL-C-11015 for general 
purpose bypass and coupling applications in 
telecommunication & instrumentation equip. 
PART # CKRO5BX103KR 


MOTION SENSING 
AUTOMATIC SWATCH 


CAP. Tolerance VOLT PRICE 
10,000 +-10% 100 $20.00 per Hundred 


SS Seagate Move # ST3243A 
3.56 214 MB HARD DRIVE 
R/W Sectors F ' Matted 


Cyl. HEADS Per Track Mbytes 
1024 12 34 214 


The ST3243A was designed for IBM or IBM 


ee ere ys ||) ver 


CREDIT CARD ae ae 

$ 0.00 - $99.99 

$100.00 - $249.99 Less 10% 
$250.00 - $499.99 LESS 15% 
$500.00 - $999.99 LESS 20% 
$1000.00 AND UP LESS 25% 


SEND FOR FREE CATALOGUE 


OPTICAL ENCODER 
DYNAMICS RESEARCH 160 SERIES 
Compact Incremental 

Rotary Encoder, #162-021-250-1iuf 

@2 channel square wave with compliments 
mSize; 1.625" dia. x 1.61°L 

Shaft: .250" dia. x .620°L 

@250 count/rev. Miinput Volt: SVdc 

RFE Mint Cond. PRICE... $25.00 


NMB SMART FAN 
MODEL #4715ML 
@i2VDC MO.SAMP @120CFM 
@BRUSHLESS #5 BLADE 
@8" WIRE LEADS 

@BALL BEARING 

@ALUM HOUSED. 

SIZE: 411N6'SQ. X1-1/2D 
Fan complete with thermostat 
control sensor. BRAND NEW 
SALE PRICE...$10.95 EA. 


compatables AT(286,386,and 486) systems. AT 


interface IDE Hard Drive. Complete with 


installation guide book. BRAND NEW... $115.95 


Citcutt board 


ONERIE 


Max capacity (Volt-amps,watts) 1850 va,1300 
Input 120vac 60hz Output 120vac 60hz 
Reserve time 8 min. 

Transfer time: 2.0/2.25 milliseconds 

Surge volt withstand 6kV/200 & 500 amp 
Output sockets: 8 

Size: 12”H x 8.3"w x 20.3"D 

Weight: 128 Ibs New cost $3,895.00 
BRIGAR SALE $1,200.00 


Size: 4-1/4°H x Zdia. 
PRICE .... $3.00 


LOOK AT BRIGARS 
LOW, LOW PRICES! 
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Actually, I'll be 
describing two separate controllers: a 
simple single-axis controller with an 
RS232 interface, and an RS485- 
based motor control module which 
can be daisy-chained to easily create 
multi-axis systems. These controllers 
can either execute position or speed 
control for small DC motors with TTL- 
compatible incremental encoders. 
They are both based on the PIC- 
SERVO motor control chipset which 
provides virtually all the servo control 
and communications functionality. 


The PIC-SERVO Chipset 


The PIC-SERVO chipset con- 
sists of two pre-programmed micro- 
controllers (one PIC16C73 and one 
PIC16C54) which together perform 
four critical motor control functions: 


1. The PIC-ENC chip (a PIC16C54) 
performs the time-intensive task 
of counting optical encoder tran- 
sitions to form a 16-bit motor 
position. This 16-bit position 
count is read by the PIC-SERVO 
(a PIC16C73) and augmented 
with two more bytes to form a 32- 
bit position count. The PIC-ENC 
can count transitions at up to 500 
KHz. This means that a motor 
with a 100-line encoder (a total of 
400 encoder transitions/revolu- 
tion) can rotate at up to 75,000 
RPM. 

2. The PIC-SERVO, at rates up to 2 
KHz, reads the current motor 
position, compares it to the 
desired position, and then 
applies a PID (proportional-inte- 
gral-derivative) control filter to 
produce the proper control signal 
for the power amplifier. This con- 


trol signal is a 20 
KHz PWM amplitude 
output, plus a direc- 

tion output bit. 

3. To create 
smooth motions 

from one goal 

point (or velocity) 
to the next, the 
PIC-SERVO 
also performs 
trajectory profil- 
ing calculations 
which will 
smoothly 
accelerate the 
motor up to the oper- 
ating velocity, slew at a constant 
speed, and then decelerate 
smoothly to a stop at the desired 
goal position. (In velocity mode, 
the trajectory profiling simply 
accelerates smoothly from the 
current velocity to the new goal 
velocity.) 

4. The PIC-SERVO has an asyn- 
chronous serial interface and 
command protocol which allows 
it to communicate over a stan- 
dard serial port. The communica- 
tions protocol supports multiple 
devices so that several motors 
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]@uf oat 
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can be controlled directly from a 
single serial port. 


The PIC-SERVO also performs a 
handful of other useful little functions 
(detecting error conditions, reading 
limit switches, homing, etc.), but the 
functions listed above really define 
the core of the servo controller. 
Complete documentation for the 
PIC-SERVO chipset can be found on the 
Web at: 
http://users.aol.com/deservo/picservo.html 


The Single-Axis Controller 


Figure 1 is a schematic for a very 
basic PIC-SERVO-based motor con- 
troller. As you can see, all that is 
needed besides the PIC-SERVO 
chipset is an RS232 transceiver chip 
like the MAX232 — and a PWM — 
power amplifier. Your host computer's 
COM port will send motion com- 
mands directly to the PIC-SERVO 
through the MAX232, and the PIC- 
SERVO produces a PWM and direc- 
tion output for the LMD18200 power 
amplifier. 

Garden variety TTL optical 
encoder signals can be connected 
directly to the CH-A and CH-B inputs 


S 
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of the PIC-ENC. If your encoder has 
an index pulse output, it can be con- 
nected to the index input on the PIC- 
SERVO. Otherwise, the index input 
can be used as a general-purpose 
input. The P/IC-SERVO reads the 
encoder position from the PIC-ENC 
over an eight-bit bus with an addition 
of a byte select line (ENC_SEL) and 
a reset line (ENC_RES). 

The LMD18200 is an H-bridge 
power amplifier which can drive up to 
three amps continuously, and six 
amps peak, and can operate with a 
supply from 12V to 55V. It has an 
automatic thermal shutdown, with a 
thermal shutdown warning output 
which is activated if thermal shut- 
down is imminent. (This output is 
ignored in this design, but could eas- 
ily be connected to one of the limit 
switch inputs.) The device is also 
overcurrent and undervoltage pro- 
tected. 

The design is pretty straightfor- 
ward, but there are a few things to 
note: 


1. Some optical encoders (like the 
HP HEDS5510 series) do better 
with a 2K pull-up resistor to +5V 
on the encoder signal lines. To 
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further improve the noise immu- 
nity, you may want to run the 
encoder signals through a 
Schmitt-Trigger buffer. 

2. The LMD18200 amplifier has the 
brake input, which disables the 
amplifier when high, connected 
directly to the amplifier enable 
output of the PIC-SERVO, which 
is normally used to disable the 
amplifier when low. This doesn’t 
really matter because the actual 
use of this bit is controlled in your 
software. The only thing to note 
is that on power-up, the brake will 
be low (amp enabled), but the 
PWM signal will also be low (so 
that no drive current will be 
applied). This will create a self- 
braking effect in the motor, rather 
allowing the motor to freewheel. 
You'll see in the next circuit that 

_ an inverter is used, which allows 
’ the motor to free-wheel on 
power-up. 

3. The current sense output of the 
LMD18200 is connected to 
ground through a 2.7K resistor. 
This will cause the pin to produce 
a voltage of about one volt per 
amp of motor current. This pin is 
then connected to the PIC- 
SERVO's analog input for current 
monitoring. The slightly cheaper 
version of this amplifier — the 
LMD18201 — is pin compatible, 
but does not have the current 
sense output (its pin 8 should be 
connected directly to ground). 


4. The MAX232 chip actually has 
two receivers and two drivers. 
The spare receiver can be con- 
nected to your RS232 port’s DTR 
or RTS to give you an extra out- 
put bit, and the spare driver can 
be connected to DCD, DSR, or 
CTS to give you a spare input. 

5. The ENC_SEL pin on the PIC- 
SERVO is a dual-purpose pin 
which gets used for both hi/lo 
byte selection and for detecting 
the presence of the motor power 
supply voltage. As shown in the 
schematic, it is connected to the 
motor supply voltage through a 
high-impedance voltage divider. 
If the PIC-SERVO ever detects a 
loss of motor power, it will auto- 
matically disable the servo. If you 

_ want to override this protection, 
simply tie the ENC_SEL pin to 
+5V through a 5K resistor. 

6. If you are running your motor 
control signals more than a foot 
or so, you should be very careful 
with your cabling. At a minimum, 
the M(+) and M(-) leads should 
be twisted together and CH-A 
and CH-B of the encoder should 
each be twisted with ground or 
+5V. It would be even better to 
separately shield the motor wires 
and the encoder wires. 


The Expandable 
Control Module 


Figure 2 is a schematic of the daisy- 
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chainable motor control module. This 
circuit is the actual circuit used on the 
PIC-SERVO Experimenter’s board 
(see the PIC-SERVO web site for 
more information). The motor control, 
encoder interface, and power ampilifi- 
er all work the same as in the single 
axis design, but some of the finer 
points of the RS485 interface and the 
daisy-chaining need a little discus- 
sion. 


A Bit About RS485 


For the most part, RS485 serial 
communications is conceptually iden- 
tical to RS232 communications. The 
two main differences-are that 1) the 
signals are differential rather than 
single ended, and 2) RS485 driver 
outputs may be disabled with an out- 
put enable signal, allowing multiple 
transmitters to be connected to the 
same differential pair of wires. 

The differential signals, in addi- 
tion to being generated easily from a 
5V source, provide much better noise 
immunity than RS232 signals. If 
RS485 cabling is done properly 
(shielded twisted pairs, etc.), the sig- 
nals can be driven up to 4,000 ft. at 
rates up to one megabit per second. 


(For compatibility’s sake, we'll just be. 


running at up to 115.2 Kilobits/sec- 
ond.) 

The output enable input available 
on most RS485 driver chips is what 
allows networks of devices (up to 32) 
to hang off of a single RS485 port. In 


Sepely +12 te +480 Meter Pewer ond GND 


a TPt & TP2 


U4 7885 vec 


3 —— nell [ici jew 


lee T- feo Pfie @.lut 


PIC-SERVO 


R87 
eal 
RBS 
RBA 
33 
PR LE 
58) 
ree 
Rx 
Whe 
FE 


o 
= 


general, there are two different types 
of RS485 networks: two-wire half- 
duplex networks, and four-wire full- 
duplex networks. 

With the half-duplex network, all 
nodes both send and receive over the 
same pair of wires. As you would 
imagine, this type of network requires 
a sophisticated enough communica- 
tions protocol to prevent two different 
nodes from speaking at the same 
time. In a real-time control network, 
communication errors over a_ half- 
duplex network can create real prob- 
lems. 

The four wire, full-duplex network 
typically has a master node which 
transmits to all of the slave nodes 
over one dedicated pair of wires, and 
then all of the slaves transmit back to 
the master over a shared pair of 
wires. 

In this scheme, slaves do not 
communicate directly with one anoth- 
er. The advantage is that the commu- 
nications protocol can be much sim- 
pler, and the host can always send 
commands to the slave modules, 
even if one is confused and speaking 
out of turn. This is the protocol used 
by the PIC-SERVO, and as we will 
see later on, is very robust and near- 
ly fool-proof. 

The master node on a full-duplex 
RS485 network does not ever need 
to disable its transmit signal because 
its transmit lines are not shared. 
Therefore, the master node can use a 
standard RS232 port with a simple 
RS232 - RS485 signal adapter. 
These adapters are commonly avail- 
able from places like Jameco, or you 
can easily build your own using the 
MAX232 from the first circuit, and the 
LTC491 from the second circuit, 
hooked back-to-back. 


Daisy-Chaining 


With any sort of network with 
multiple devices, each device must 
have a unique address for making 
sure that information goes to the right 
place. Typically, you would have a set 
of dip switches or jumpers for setting 
unique addresses. Not only is this a 
pain, but it also uses up several I/O 
pins. The PIC-SERVO takes advan- 
tage of the RS485 network topology 
— nodes hanging off of a single 
straight cable — to allow the master 
to’ dynamically set the address of 
each of the controllers on power-up. 

The scheme works like this ... 
The PIC-SERVO has two pins used 
for addressing: ADDR_IN and 
ADDR_OUT. On power-up, all PIC- 
SERVOs, have a default address set 
to 0, the ADDR_OUT is set high, and 
all communications are disabled until 
the ADDF_IN pin goes low. 

Once the ADDF_IN pin goes low, 
communications are enabled, and the 
PIC-SERVO will respond to any com- 
mand sent its default address of 0: 

One of the commands in the PIC- 
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SERVO command set is used 
to change the address to a dif- 
ferent value from the default. 
When this command is issued, 
the chip will then lower its 
ADDR_OUT signal. 

Figure 3 shows how 
ADDR_IN and ADDR_OUT are 
used to initialize several daisy- 
chained PIC-SERVO  con- 
trollers with unique addresses. 
On power-up, only the last 
PIC-SERVO in the chain — with its 
ADDF_IN line tied low — will be 
enabled for communications. The 
first command issued by the host will 
be to change the address of device 0 
from 0 to 1. The end PIC-SERVO will 
become device 1 and then enable the 
communications of the adjacent P/C- 
SERVO by lowering its ADDR_OUT. 
This adjacent PIC-SERVO will then 
wake up with device address of 0. 
The next command from the host will 
be to change the address of a device 
0 from 0 to 2. This process proceeds 
until all of the PIC-SERVOs in the 
chain have been assigned unique 
addresses. 

Furthermore, because each P/C- 
SERVO will always send back a sta- 
tus packet after it receives a com- 
mand, the number of controllers can 
be determined dynamically by contin- 
uing to issue change-address com- 
mands until no status packet is 
received in return. 

To support this dynamic daisy- 
chaining address scheme, jumper 
JP3 in Figure 2 should only be 
installed on the last PIC-SERVO con- 
trol module in the chain. You will also 
notice that the two communications 
connectors, JP1 and JP2, are nearly 
identical, except for that one has pin 
5 connected to ADDR_IN and one 
has pin 5 connected to ADDR_OUT. 


“Complete infoaection about the 
RVO, including data sheets, 
plication notes, ordering i information, 
d test software for DOS and Windows 
(with C and Visual Basic source code) 
= found at the PIC-SERVO web 


—— aol.com/deservo/picservo. html 


This site also has details for making 

- own RS232-RS485 converter. In 
t, for the really ambitious and entre- 
[ pda se motor control hacker, 


parts for these two controller 

dikes, except for the PIC-SERVO 
can be ordered from Digi-Key. 

The PIC-SERVO. chipset can be ordered 
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Controller Node 


When interconnecting modules, 
the end module should have JP1 left 
open, with JP2 connected to JP1 of 
the previous module. The module 
closest to the master, or host, will 
have JP2 connected to the host's 
RS485 compatible serial port. 


Other Points of Interest 


Referring back to Figure 2, you 
will notice that all of the encoder sig- 
nals are run through Schmitt-Trigger 
inverters and have pull-up resistors. 
Note that as long as the both CH-A 
and CH-B of the encoder are invert- 
ed, position counting will happen 
exactly as if neither of the signals 
were inverted. 

Inverters were used rather than 
non-inverting buffers because | opted 
to invert the amplifier enable signal 
before feeding it into the LMD18201's 
brake input; the spare inverters were 
handy so | used them. (I also used 
one of the inverters to buffer the clock 
signal, although this probably wasn’t 
necessary.) 

The current sense input of the 
PIC-SERVO has a buffered inverting 
pre-amplifier. The op-amp, U6, is an 
LMC6492 which is a rail-to-rail single 
supply amplifier. The pot R5 can be 
used to adjust the gain from -0.01 to 
-100. The pot R6 is used to adjust the 
offset. This current sense input can 
be connected to the amplifier’s cur- 
rent sense output and be used for 
current limiting, or it can be used as a 
general-purpose analog input. (The 
current limiting function is program- 
mable to be used with either an 
inverted or non-inverted analog 
input.) 

This design uses the LMD18201 
(without current sensing) rather than 
the LMD18200. If you want to use the 
LMD18200, R3 should be a 2.7K 
resistor, and you can feed the output 
from pin 8 to the input of the current 
sense amplifier section. 

Even though the inverted amplifi- 
er enable signal causes the PIC- 
SERVO to wake up with the brake 
signal activated, | also included a 
pull-down resistor on the 
LMD18201’s PWM input. This pre- 
vents the amp from turning on in case 
the motor power (which powers the 
LMD18201) is applied before the 
logic power (which powers the PIC- 
SERVO) 

Connector JP9 is used to con 
nect the PIC-SERVO contro! module 


Controller Node 


to an external amplifier for applica- 
tions where the three amp continuous 
output of the LMD18201 is not beefy 
enough. The amplifier enable output 
appearing on this connector has an 
optional pull-down resistor (via 
jumper JP10) for external amplifiers 
which are enabled if the amp enable 
signal is left floating. This connector 
also has an input pin for the op amp 
section. 

The motor connector, P1, has 
pins for the motor power, encoder 
inputs, limit switch inputs, and a pin 
pulled up to 5V with a 330-ohm resis- 
tor for driving the LED portion of an 
optical limit switch. If the motor is 
located more than a foot or so from 
the controller, care should be taken in 
the cabling to isolate the motor power 
wires from the encoder wires. 

It is quite easy to pick up unwant- 
ed feedback loops if the encoder sig- 
nals pick up too much noise from the 
motor power wires. At a minimum, the 
motor power wires should be twisted 
together and the encoder CH-A and 
CH-B wires each twisted with either 
GND or +5V Shielding on top of that 
is even better. 

The communications connectors 
JP1 and JP2 are nearly identical, with 
RCV+ and RCV- on pins 1 and 2, and 
XMT+ and XMT- on pins 3 and 4. The 
only difference between these con- 
nectors, as described earlier, is that 
JP1 has pin 5 connected to ADDR_IN 
and JP2 has pin 5 connected to 
ADDR_OUT. 

Logic power can also be trans- 
mitted through these connectors, 
depending on how jumpers JP6 and 
JP7 are configured. If power is not 
supplied from either JP1 or JP2, it 
can be supplied from JP8. 

Because each module has its 
own voltage regulator, the logic 
power can be anywhere from 7.5- 
24V, and you don’t have to worry too 
much about line losses over long 
cable lengths. 

If you do want to break up the 
logic power distribution, jumpers JP6 
and JP7 let you select which power 
goes where. 

The last jumpers to look at are 
JP4 and JP5. These are used for 
installing termination resistors at the 
end of the RS485 transmit and 
receive lines. These jumpers should 
both be installed on only the con- 
troller module furthest from the host 

The 0.1 uF capacitors in series 
with the termination resistors are 
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Stee jumper on last module 


used to save power when no data is 
being transmitted. When the PIC- 
SERVO disables its transmit driver, 
however, a lingering charge on C1 
may cause havoc with RS485 
receivers with insufficient biasing, 
particularly at higher communications 
rates. If this is the case, C1 can sim- 
ply be shorted out. 


Communications Software 


The full command set of the P/C- 
SERVO is a bit too involved to dis- 
cuss here, but | can give you the 
basics of the communications proto- 
col. Note that you will use the same 
protocol described here whether you 
are talking to a single-axis system, or 
if you are talking to a whole network 
of controllers. 

The PIC-SERVO wakes up with 
a default baud rate of 19,200 bps. 
After initialization, the baud rate can 
be boosted as high as 115,200 bps. 
(The PIC-SERVO has a special 
group command format, described in 
the datasheet, which lets you change 
the baud rate of all the controllers on 
the RS485 network at the same 
time.) 

The command protocol is a strict 
master/slave set-up where each P/C- 
SERVO only speaks when spoken to. 
In general, the host will send a com- 
mand packet to a PIC-SERVO and 
then wait until that. controller sends 
back a status packet. The host 
should not send out another com- 
mand, even to another controller, 
until the previous status packet is 
received because then there is the 
chance both controllers will try to 
send their status back at the same 
time over the same pair of wires. The 
first byte of the status packet should 
come back within one millisecond; if it 
doesn’t, you know you have a prob- 
lem. 

If the host should ever send a 
command packet before a status 
packet is received, any status packet 
transmission by any PIC-SERVO on 
the network will be terminated imme- 
diately. This prevents collisions on 
the shared pair of receiver wires. 

Both command packets and sta- 
tus packets are of variable length. 
This allows the host to transmit and 
receive the minimum amount of data 
required for any particular operating 
mode. This will maximize the com- 
mand rate, which is particularly 
important when commanding splined 
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motions. 
All command packets consist of 
the following bytes: 


Header byte (OxAA) 

Address byte 

Command byte 

Data bytes (0 -15 depending on the 
command) 

Checksum byte 


The header byte is always sent 
at the beginning of a command pack- 
et to help synchronize communica- 
tions between the host and the PIC- 
SERVO. When the PIC-SERVO is 
expecting to receive a new packet, it 
will throw out all incoming bytes until 
it sees a header byte. It will then 
interpret the data following the head- 
er byte as a command packet. 

Each PIC-SERVO can have an 
address of 0-255 which is set as 
described earlier. Each controller will 
only respond to command packets 
where the address byte matches its 
own address. All other command 
packets will be received, but ignored. 

The command byte is broken up 
into an upper and lower nibble. The 
lower nibble is the command number 
between 0 and 15. The upper nibble 
contains the number of additional 
command bytes required by that par- 
ticular command number. 

For example: The command to 
set the PID servo gains requires 13 
additional data bytes, the command 
to change the baud rate requires only 
one additional byte, and the com- 
mand to reset the position counter 
requires no additional data bytes. 

The PIC-SERVO will always try 
to read the specified number of data 
bytes, independent of however many 
are actually required by the given 
command. The reason for this is that 
we may wish to communicate with 
devices other than the PIC-SERVO 
on the same RS485 network. 

For example: A data acquisition 
system designed to work on the 
same network may know nothing 
about PIC-SERVO commands, but it 
still must read in the proper number 
of bytes in order to maintain synchro- 
nization. Likewise, the P/C-SERVO 
will know nothing about the com- 
mands for other devices, but is still 
required to read in a complete pack- 
et’s worth of bytes. 

The last byte in a data packet is 
an eight-bit checksum of all of the 
previous bytes in the packet except 
the header byte. If this checksum 


The PIC-SERVO chipset was designed 
by J. R. Kerr Prototype Development 
to support industrial development pro- 
jects in robotics and machine design. 
The PIC-SERVO chipset, as well as a 
low-cost experimenter’s board, are now 
available as products. Please visit 


be Fate aol.com/deservo/picservo. ht 
ml for complete documentation, applica- 
tion notes, sample schematics, and 
ordering information. You can E-Mail 
any questions about the PIC-SERVO to 
DCSERVO@aol.com 


Parts List for Single-Axis Controller 


PIC-SERVO chipset 
MAX232 transceiver 
LMD18200 PWM amplifier 
20 MHz TTL/CMOS oscillator 
10 uF electrolytic capacitor 
0.01 uF monolithic capacitor 
Ye a monolithic eee 

uF electrolytic capacitor 
0.1 uF monolithic capacitor 
1/8W resistor (assorted values) 


Parts List for Multi-Axis Control Module 
PIC-SERVO chipset 


20 MHz TTL/C 


OS oscillator 


7805 +5V voltage regulator 
LTC491 RS485 transceiver 
LMC6492 rail-rail 


74HCT14 Schmitt-Tri 


120 ohm, 1/4W Seaietor 


r inverter 


citor 


2.7K, 1/8W resistor 
Sin ohm, 1/8W resistor 


4.7K, 8 pin resistor network 


does not match the checksum com- 
puted by the PIC-SERVO, the com- 
mand will not be executed, but a 
communications error bit will be set 
in the returned status packet. Note 
again that only the PIC-SERVO with 
the matching address will send back 
a status packet in the event of a 
checksum error. 

The status packet returned by 
the PIC-SERVO consists of the fol- 
lowing bytes: 


Status byte 
Status data bytes (0-14) 
Checksum byte 


The status byte contains basic 
information about PIC-SERVO, 
including a communication error 
flag, a move done flag, assorted 
error flags, and limit switch input val- 
ues. The additional status data bytes 
may include a variety of additional 
data including the current motor 
position, the current Motor velocity, 
the A/D value, etc. Exactly which 
data is included in these additional 
status bytes is programmable by the 
host. 

For example: A tracking applica- 
tion may require the current position 
to be returned with every command, 
but velocity, A/D value, and home 
position may not be required. Once 
the required status data bytes are 
specified (using a define-status com- 
mand), they will be returned after 
every subsequent command, even if 
that command had a checksum error. 

The details of commands for the 


PIC-SERVO can be found in the 
PIC-SERVO datasheet, along with 
the particulars for initializing devices, 
sending commands synchronously 
to groups of controllers, status data 
options, etc. In general though, there 
are commands for initializing the 
address and baud rate, reading and 
defining status packet data, loading 
motion parameters and _ starting 
motions, loading PID servo parame- 
ters, stopping the motor in various 
modes, resetting the _ position 
counter and status bits, and homing 
and I/O commands. 


Other Network Devices 


As mentioned earlier, the com- 
munications protocol was designed 
so that devices other than the PIC- 
SERVO can be operated on the 
same network. In fact, | have built 
data acquisition boards, multi-func- 
tion I/O boards, and even a simple 
sound board, which all operate quite 
nicely on the same cable as the P/C- 
SERVO controllers. Unlike other 
RS485-based networks (like the 
CAN bus), the PIC-SERVO's full- 
duplex network protocol is much 
simpler and can be easily imple- 
mented for any eight-bit microcon- 
troller, even with only a software 
UART. 

The only commands which must 
be supported by all controllers are 
the set-address command, the set- 
baud command, the hard-reset com- 
mand, and the command to read the 
controller device type. NV 


Write your PIC 
programs in BASIC! 


PicBasic 
Compiler} 


$99 95 


BASIC makes it easy for you to 
program the fast and powerful 
Microchip PIC microcontrollers. 


*» Expanded BASIC Stamp | 
compatible instruction set 


“ True compiler provides faster 
execution & longer programs 
than BASIC interpreters 


* New! Peek & Poke to access 
PortA, A/D converter; any PIC 
\/O port or register in BASIC 


« In-line assembler & call support 


* Supports PIC16C6x, 7x & 8x 

* Use with most PIC programmers 
"Formerly PBASIC Compiler. 

BASIC Stamp is a trademark of Parallax, Inc. 


Also: PICProto Boards - $8.95-$17.95 
EPIC Pocket PIC Programmer - $59.95 


micro inginecring abs 
Box 7532 Colorado Springs CO 80933 
( 719) 520-5323 FAX 520-1867 


@® www.melabs.com 
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The RF Connection 

213 North Frederick Ave. 
Suite 11NV 
Gaithersburg, MD USA 
20877 
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Complete Selection of MiL-Spec Coax, RF 
Connectors and Relays 


UG-21B/U N Male for RG-213/214 
UG-21D/U N Male for RG-213/214 


N Connectors for 9913/Flexi4XL/9096 


UG-21B/9913.......$5.75 Pins Only : 
UG-21D/9913 $4.00 Extra Gasket,... 50 


Amphenol 83-1SP-1050 PL-259 
UG-176/U Reducer RG-59/8X... . 
UG-175/U Reducer RG-58/58A. .25 or 5/$1.00 
J&I Silver Teflon PL-259 MiL-Spec 
$1.25 or 10/$10.00 


MIL-Spec Coax Available (Teflon, PVC 11A) 
Certified CQ Flexi 4XL811A (Flexible 9913) 


New Product: International's 9096-2A Low 
Loss RG-8 Size, Stranded Center Conductor 
Same Specs As 9913..... .70/ft or $59.00/100ft 


Also New: RG-8X Clear w/UV Jacket 98% Cu 


Call for Specials of the Month 


Full Line of Audio Connectors for Icom, 
Kenwood, and Yaesu 


Prices Do Not Include Shipping 


Orders 800/783-2666 
Info 301/840-5477 
FAX 301/869-3680 


Write in 152 on Reader Service Card. 81 


AVIATION ELECTRONICS cont. 


AIRCRAFT TESTING equipment, oscillo- 
scopes, counters, signal generators, and 
many others. Repair and NIST traceable cali- 
brations available. We also manufacture test 
sets and other equipment for the aviation 
industry. Guaranteed professional work. Call: 
305-267-8418 or 305-269-8681. 


BUY, SELL, trade avionics equipment, IFR, 
Collins, TIC, Mil, HP, Linaire, King. Shop 
equipment, Kingsley, Eubanks wire stamp 
machines. Need Litton INU, type LTN-72. 
941-575-0138, fax 24 hrs. 941-575-2361. 


- Subscribe to Nuts & Volts! 
Call 1-800-783-4624 


12-24 VDC 
Hi-Torque Gear Head Motor 
$34.50 


This worm crive permanent magnet 
motor was originally designed to drive 
wheel chairs - so it Is pretty powerfull 
We have two types, single and double 
shaft. The single shaft motor runs 70 rom 
@ |2vdc. The double shaft runs 160 rom 
@ |2vdc. Both motors have 1/2 Inch 
shafts, and measure approximately 9.5" x 
4.5° at the widest points, with a motor 
diameter of about 3°. These are great 
for all kinds of projects, from wheelie 
carts to sled pullers! Mailorder customers 
include $6.50 for shipping/handiing. 


VIRTUAL 
" REALITY 
COLOR VIDEO 
HEADSET WITH 
AUDIO AND 
MOTION 


SENSOR $65.00 
Watch late night TV 
without disturbing 


anyone! This video 
viewing system can be connected to 
your vcr and you can watch (and hear) 
your program on the headset! Of 
course, it is not like the picture on that 12 
foot big screen at the local sports pub, 
but you can watch In your jammies and 
see who the guests are on your favorite 
Ploy your lavorke video games 
our 'e arcade 

fe Designed for use with many Super 

S and Sega Genesis games, the 
headset has both audio and motion 
sensing capabllities. Generally speak- 
Ing, this is ideal for racing, flight, and 
tank simulators with a first person or rear 
view perspective, and games with an 
eye level perspective. 
System features volume control, 
sensitivity control, brightness control, tint 
control, as well as o reset button and 
i switches to select your applica- 

ion. 

Composite video headset system 
Includes headset, tracking tube (for 
motion sensing), AC adapter, Super NES 
cable assembly and Sega Genesis cable 
assembly. A pinout is also included for 
TV/VCR viewing. 

30 pc. TAMPER-PROOF 

SECURITY BIT SET 


$16.95 

Drive bits with hollowed tips designed for 
those security screws often found in 
all ote and other modern equip- 

This set Includes 9 different sizes of 
Torx bits (1T-7 thru TT-40), 4 sizes of square 
drive bits (SO thru $3), 7 different sizes of 
hex bits (from 5/64 to 1/4), as well as flat 
and phillips bits, a socket holder, a 1/4" 
adapter, anda Gre de netic tipped handie 
to accomodate all the bits in the set, 
Handle also has a storage compartment 
for pocket use, and the cornplete set 
comes in a sturdy plastic storage case. 
Ideal for the bench or toolbox. 


esc = 
attire 
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PUBLICATIONS 


WORLD’S MOST UNUSUAL 
Communications Books! Large selection cov- 
ering Scanners, “confidential” frequency 
(HF/VHF) registries, wireless history, bug- 
ging, wiretapping, electronic surveillance, 
monitoring, etc. Big free catalog! CRB 
Research, Box 56-NV, Commack, NY 11725. 


THE CASE AGAINST PATENTS. Don 
Lancaster's tested and proven alternatives 
that work in the real world. $28.50, 
Synergetics Press, 3860 West First Street, 
Box 809, Thatcher, AZ 85552. 520-428-4073. 
syner getics @tinaja.com VISA/MC. 


3-TIER 
SPLIT TOP TOOL CASE 


$61.00 

Aluminum tool case measures 14-1/8" x 8- 
1/2" x 9-1/4". Spilt top for easy access, this 
great case features three levels of 
sectioned compartment space for parts, 
tools, etc. Compartments are easily 
adjustable for various size iterns.. Com- 
partments are stacked tackle-box style for 
maximum space useage. Silver-tone 
case features sturdy handie and rugged 
safety latches with key lock. 

ATTACHE TOOL CASE 

WITH TOOL PALLET 


$41.00 

A professional 

looking aluminum 

briefcase style tool 

case with removabie 

recessed pallets for 

& your tools. This silver 

colored case 

features combination 
locks, a sturdy handle, and compartment 
seperators in the bottom of the case for 
additional storage. The perfect pick-up- 
and-go tool case. Dimensions: 18" x 13° x 
om 


ATTACHE TOOL CASE 
WITH TOOL PALLET & 
CUSTOM FOAM INSERT 


$§1.00 
A professional looking aluminum brief- 
case style tool case with removable 
recessed pallet for your tools. This silver 
colored case fectures key locks, a sturdy 
handle, and foam section seperators in 
the bottom of the case for additional 
custom storage. Ideal for git yore tool 
transport or just as a great all-pu 
tool attache. Dimensions: 18° x 13" e 


127 THERMOCOUPLES 
PELTIER JUNCTIONS 


The peitier junction is a solid- 

state thermovolitaic device. 

Current applied to the device 
will produce heat on one side of the 
device and a cold surface on the other 
side. Water placed on the surface will 
freeze or boil depending on polarity of 
applied ee Ideal for applications 
from 3-12 V’ grab a battery and let 
your imagination run wild! 

DOCUMENTATION fie ae 
Small Peltier Junction $20.0 
Sort Aneta VAT"XA.A7"*x, 12" 
rge Peltier Junction $29.50 
(approximately 1.56"«1,56"x.15") 
HAM RADIO TO CAR 
SPEAKER ADAPTER 
$11.50 

Now you can listen to your ham radio or 
scanner (mobile or handheld) through the 
speakers of your car stereo system as well 
as control tone and volume, Imagine the 
quality of stereo sound as you listen fo the 
latest 2m rag-chew or tune into a hot 
police pursuit! This adapter fits in the 
cassette player of your car audio system, 
and connects vic a 3.5mm plug to your 
radio speaker jack. Makes your handheld 
or mobile sound like a base station. Also 
can be used fo play your portable cd 
player through your car audio system. 


“FORBIDDEN SECRETS Of The Legion of 
Doom Hackers.” Big 224-page handbook. 
Condemned programs & techniques from the 
infamous LOD's shut down BBS. Hacking, 
phreaking, & more! Limited edition. $20.95 
plus $5 S/H ($6 Canada). NYS add $2.14 tax. 
VISA/MC OK. CRB Research, Box 56-NNV, 
Commack, NY 11725. Phone orders: 1-800- 
656-0056. 


ENGINEER’S SECRETS of radio, 200 pages, 
tube amps, schematics/projects $15. Low 
power radio book for schools/experimenters 
$10. J. R. Cunningham, PO Box 8, Stonewall, 
OK 74871. 


THE MOST EXTRAORDINARY hacking 
catalog in the world! www.spectre-press. 
com 


AA NICKEL METAL 


HYDRIDE BATTERIES 
1200 MAH Nickel Metal Hydride 
rechargable batteries are AA size with 
standard button end. Ideal for many 
projects, and cellular phone and 
hancheld radio battery packs, etc. 

set of 4 batteries $13.50 
MONITOR AMERICA: 


$29.95 
The bible for scanner users, this new 3rd 
edition national communications guide is 
bigger and better than ever. Wherever you 
are in the U.S., you can enjoy your scanner 
and keep up with your favorite scanning 
activities. Frequencies, maps, codes and 
descriptions of State Police/Highway Patrol, 
Federal Government, U.S. Military, Colleges 
& Universities, Marine Radio, Cellular and 
Cordless phones, Civil Defense, Fish, Game 
& Wildlife, and more. Special sections on 
race car teams and tracks, Disneyland and 
Disneyworld, Amusement parks, Museums 
and concert halls, news media...the list goes 
on and on! 


TV TRANSMITTER KIT 
$27.95 
ae Tired of lugging the VCR to 


another room to see a movie 
while Aunt Martha watches reruns of the 
Julia Child special on PBS? Sick of stringing 
wires through the house so Junior can watch 
the latest Power Ranger movie in the 
comfort of his room? Never fear, we've got 
the solution! This kit allows you to send any 
audio and video source, like a VCR or TV 
camera, to any TV set for up to 300 feet. 
With this little kit, you're the producer and 
the programming director of your own TV 
station. Tunable to any TV cahnnel 2-6, runs 
on 12 VDC, and accepts standard audio 
and video signals. Optional matching case 
set, $14.95 

BE A FLY ON THE W. 

Well, actually, those little wings would look 
pretty stupid on you, but you can bulld a 
miniature “bug”. Surface mount technology 
is the latest techno-buzz word, and a 
challenging new frontier for kit builders. The 
manufacturer understood that the first try 
might be a bit rough, so they included 
enough components to assemble two units. 
(so It is o.k. to lose or damage a SMT 
component!) With the entire SEM broadcast 
band (from 88 - 108 MHz) for your receiver, 
and a transmit range of 300 feet, even 
James Bond would like this kit! This unit Is 
powered by a 1.5 volt watch battery 
(included) and features an electret type 
high gain microphone for superior audio 
quality and extended pick up range - hear 
a whisper at 10 feet. Alot ....... 
of fun in less than a square #38 
Inch!!! Micro Size FM 
Wireless Transmitter Kit 
$19.95 


al 


ELECTRONICS, IN 
8123 PAGE BLVD * ST. LOUIS, MO 63130 
(314)427-6116 
8222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 
(619)279-6802 
2525 FEDERAL sayae * DENVER, CO 80211 


(30 pkgs 
MAIL ORDERS CALL TOLL-FREE 
1-800-669-6810 
FAX ORDERS 


Write in 124 on Reader Service Card. 


START YOUR OWN TECHNICAL VEN- 

TURE! Don Lancaster's newly updated 

INCREDIBLE SECRET MONEY MACHINE II 

tells how. We now have autographed copies 

of the Guru's underground classic for $18.50. 

ol eg Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073. VISA/MC. 


HOME AUTOMATOR: “The Newsletter of 
Automation ideas.” Each issue con- 
tains technical articles, schematics, feature 
homes, how-tos, and product reviews. 
Subscription $19.95/year. http://www.auto 
oo Home Automator Newsletter, 
Lane, Mebane, NC 27302. 910- 

576-0519 (voice), 910-578-0012 (fax). 


HACKERS AND EXPERIMENTERS 
BOOKS. Cable Hackers Bible Volumes 1 & 2 
$44.45 each, Scanner Hackers Bible Volume 
1 & 2, $34.45 each, Satellite Hackers Bible 
$54.45, 8.6 megabytes hacker software 
$29.95, Black Box Bible $34.45, Phone 
Phreakers Bible $34.45, Phone Box Bible 
$43.45, Superhackers Bible Volumes 1 & 2, 
$34.45 each. Add $2 per order for insurance. 
Many more plus videos! Ask for new 40-page 
1996 catalog. Only $1 in USA, $3 elsewhere. 
TELECODE 520-782-2833. http://www.hack 
erscatalog.com 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


AL 


PLANS/KITS/SCHEMATICS 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
industries, 818-842-5953, FAX: 818-845- 
3613. 


THE MOST EXTRAORDINARY hacking 
catalog in the world! www.spectre-press. 
com 


RECOVER “SCRAP GOLD” from oid com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


RING-IT! Phoneline Simulator Kit. Authentic 
dial tone, busy signals, 20Hz ringing. Easily 
tests or demonstrates phones, voice mail, 
modems, fax, etc. Deluxe kit $149. Includes 
PCB, all electronic parts, microcontroller, 
documentation. Custom enclosure $34.95. 
Shipping $6.50. Major credit cards, money 
order. Sencha Oo Products Company, 134 

r., Folsom, CA 95630. 916-985- 
7219, Fax 916-985-8460, E-Mail: DigProd@ 
aol.com 


TEST DEVICES, manuals and software. Call 
Jack at 313-384-3949. No Michigan sales. 


HOBBY CATALOG: Broadcast, ham, CB 
transmitters, amplifiers, antennas. TV add- 
ons, descramblers, devices, science 

projects, start your own radio station books 
and more. PAN-COM Intemational, Box 130- 
V, Paradise, CA 95967. 


HEATH COMPANY is selling photocopies of 


RADAR JAMMER, 


SURVEILLANCE, 
COUNTERSURVEILLANCE, CABLE DE- 


Transmitters 
*Only 30 x 10 x 5mm 
*ERP 0.25mW into 502 
#3V, SV(F) or 6-12V(A) versions 
#Up to 20k bps data transfer 
©418 or 433.9Mhz FM 
Simple to integrate - 
esimply add antenna, data, power 
*Range up to 200m 
«Analog or digital data i/p 


Receivers 
Only 21 x 47 x Smm 
©13mA; 130uA on power save (100:1) 
Carrier detect o/p 
Simple to integrate 
©Up to 20k bps 
©418 or 433.9MHz FM Superhet 
®SAW controlled - stability 
*Analog or digital o/p 
© Wide supply range 4,5-9V (A/F ver.) 
Fast enable time <3ms 


nue 


Transceiver 
Only 23 x 33 x 11mm 
*Up to 40,000bps of balanced code 
#19200 baud with ASCII 
©Up to 170m range. 
Sv operation 
©0.25mW into 1/4 wave antenna 
#418 or 433MHz FM 
Fast Ims enable for power saving 
Direct interface to SV CMOS logic 
*Auto TX/RX changeover 


SAW controlled - stability 


TXM-4XX-A..cccsseene $24.50 
TXM-4XX-F,....csse0000 $25.80 


Transceiver with RS 232 Interface & Controller 


a #4,800 to 38,400 bps half duplex 
¢3-wire RS232 interface 

*Microcontroller with user EEPROM 
¢RS232 interface protected to +15kV 
Auto TX/RX changeover 
#418 and 433Mhz versions 
* Windows operation under file mode 
Range 120-200m 
©0.25mW, ImW & 10mW verions 
¢Reset switch and status LED's 
©9V de via 9 pin connector <20mA 


SILRX-4XX-A 


SILRX-4XX-F, BIM-4XX-F 


e ® ee OObeer. 
Pe NEWFOR'97 
64 Channel, Synthesised Transceiver Module 
2.4 GHz Spread Spectrum, {Mbps Transceiver Modul) 


e 
CALL 
ooo” 


BIM-4XX-RS232 .... $139.30 


Call 416-242-3120 


Fax: 416-242-2697 
Faxback: 416-242-3082 


=x 


Volume discounts + Free Catalog available. 


ABACOM 


@ TECHNOLOGIES 


67 Hamptonbrook Dr., Etobicoke, ON., M9P 1A2 


CNC-STEPPER MOTOR controllers. 3 axis 
chopper driver kits $145. Assembled $195. 3 
axis L/R controller kit $95. Single stepper 
motor controller kit $20. See http://www. 
seanet.com/~dmauch for additional informa- 
tion on low cost CNC, or call 206-487-0013. 
Camtronics, Inc., 18230 130th PI. NE, 
Bothell, WA 98011-3118. 


WHOLEY NAUSEA Batman! Sick to tears of 
nothing but O.J. lunacy on the glass imbecile 
generator? Why not curl up with a cup of hot 
cocoa and some of our calming schematics. 
2700+ reverse engineered prints clumped 
into 22 catalogs. Send us 4 STAMPS for list 
of catalogs and guaranteed O.J.less propa- 

anda. BOMARC SERVICES, Box 1113, 

t, WY 82602. 307-234-3488. 


REVERSE ENGINEERS BIBLE. Theory and 
operation behind reverse engineering: com- 
puters, cell phones, descramblers, 
GALS/PALS, encryption, dongles, patents, 
and more. Software included for file editing, 
comparison, logic determination, cracking, 
disassembling, and more. $46.45 postpaid 
520-726-2833. TELECODE, PO Box 6425- 
NV, Yuma, AZ 85366-6426. 
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CIRCUIT BOARDS Single sided. Small runs. 
No minimum. No set-up fees. No drilling fees. 
No hidden costs. No per hole charges. 
Complete price list available. We even pay 
shipping on pre-paid orders. Circuit Design, 
PO Box 5415, Central Point, OR 97502, 541- 
664-7904. Phone or Fax. 


Motorola EE3 


Assembled & Pre-tested. 


219-744-4788 
BYDN38B@Prodigy.com 


Write in 85 on Reader Service Card. 


*EE3 


*7-Way Boxes 


*Load Code 
Removal 


*Repair & Update 


"CopyCat, Black Box, Stand-alone Programmer" 
You have all heard of this amazing device, now you can 
own one for yourself. Complete with cables, and easy 

instructions. No kit to put together. Completely 


Electronic Service & Supplies 


hitp://www.cris.com/~macguyyvr 


Pr Beret \ 
ATTENTION 
JLELALERS 

pee» FF eit 9 
BUY DIRECT FROM THE WHOLESALER 
GET THE BEST PRICES AND SERVICE 


ALL UNITS ARE IN STOCK FOR IMMEDIATE SHIPMENT 


CABLE CONVERTERS 


CALL FOR PRICING ON 
ITEMS NOT LISTED 


NILEWY CONVERTERS 
QTY QTY QTY aty 
5 50+ 
$68 CALL 
$75 CALL 
$59 CALL 
$45 CALL 
INDYVA\YUSSUMINISS 
$205 $195 
$195 $185 
NV-5800 $195 $185 CALL 
NV-5750 _ $305 $295 ___ CALL 
REEURBISHEDICONMVERTERS 


REGAL « PANASONIC CALL FOR THIS MONTH'S SPECIALS 


CENTURY CT-3000 
COMMERCIAL-11 

PANASONIC- 1003 
ZENTEK 


CALL 
CALL 


NV-5600 
NV-5700 


The PRIMER 8085 Based Microprocessor 
Training and Control System shows you 
how to program by example. Program 
examples take you from writing 
simple programs to controlling 
motors. This trainer can be used | 
stand alone via the keypad and 
display or connected to a PC with the 
optional upgrade ($49.95). The 
Upgrade includes; an RS232 serial port, a 
serial cable, 32K of battery backed RAM and Assembler/Terminal software. 

EXPERIMENTS USING THE PRIMER INCLUDE: 

* Measuring Temperature 

Using a Photocell to Detect Light Levels 
Making a Waveform Generator 
Constructing a Capacitance Meter 
Motor Speed Control Using Back EMF 
Interfacing and Controlling Stepper Motors 
Scanning Keypads and Writing to LCD/LED Displays 
* Using the Primer as an EPROM Programmer 
The PRIMER is only $119.95 in kit form. The PRIMER Assembled & 
Tested is $169.95. Please add $5.00 for shipping within the U.S. Picture 
shown with upgrade option and optional heavy-duty keypad ($29.95) installed. 


EMAC inc. 


P.O. BOX 2042, CARBONDALE, IL 62902 
618-529-4525 Fax 457-0110 BBS 529-5708 
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1985 - 1996 
OVER 


10 


YEARS 
OF SERVICE 


Write in 133 on Reader Service Card. 


QUESTIONS 


Can someone give me informa- 
tion on building directional AM broad- 
cast band antennas, or a simple 
antenna preselector/booster? I've 
seen a device called a Select-A-Tenna 
advertised and would like to home- 
brew something along these lines. 
1971 Gary De Pietro, 

Deltona, FL 
gary.depietro@dibbs.com 
gary.depietro@juno.com 


| have a Uniden satellite receiver. 
ls it possible to capture weather sig- 
nals from any satellite and send it to 
the TV? | would need a loop Yagi to 
get 1691 MHz and downcount to 
1 o7.0 MHz. Will this receiver do the 
job? 
1372 Richard Trowbridge 
Tucson, AZ 


| have a nice little laptop sharp 
PC 5500 (Model #5541). It’s old, but 
dear. | wonder if it can be upgraded 
either CPU, memory, or anything. | 
have tried to obtain a manual from 
Sharp, but they sent the wrong one. 
Does anyone have a similar model? It 
works off 10 nicads (at 1.2 volts), but 
the supply feeds it 17 volts. Why the 
higher voltage? 
1973 Jim Wiggins 
Atlanta, GA 


What's the simplest, reliable 
method of sensing a load to make a 
gasoline 120-volt generator throttle 
up, then to come back to idle when 
the load is removed. There is 12 
volts present when the power plant 
is in idle mode. What circuitry would 
this require? 
1974 John W. Jones Il 
El Dorado Springs, MO 


| would like information on how to 
use the WWV time signal that is 
broadcast on 25 MC to set a digital 
clock each time it receives the signal. 
19875 W. Schopp 
Livermore, CA 


When tuning in stations, my AM/FM 
radio integrated receiver started 
fading, then returning to normal. 
There is also lots of static. The 
antenna checked out okay. What is 
the problem? 
1976 S. Palaski 
Crestline, CA 


| recently bought a used Identity 
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Systems Technology, Inc. hand scan- 
ner, part #GS8-Rev. #114 ID SCAN 
GS8.01. | need the card and soft- 
ware to make this thing work. | can't 
find IST on the Net. Any ideas on how 
to interface it? Any information 
would be helpful. 
1977 Jim Poelstra 
Stockton, CA 
E-Mail: jimpolstrami@juno.com 


In the Sept. ‘96 issue you ran an 
article on the repair of PC power 
supplies. In the PC power supply, 
there is also a POWER OK signal 
which is sent to the motherboard, or 
received from the motherboard(?). | 
assume it originates in the power 
supply. 

Just what is the characteristics 
of that signal, and how does one sim- 
ulate it if they want to use a power 
supply which either doesn't have that 
POWER OK capability, or the POWER 
OK circuit is faulty. 

1978 Joseph A. Dickerson 
Baltimore, MD 


ANSWERS 


ANSWER TO #12964 - DEC. 1996 

Every gel-cell I've encountered 
uses good old fashion lead/acid 
technology, with a modern gelled 
electrolyte. A 12V gelcell has the 
same charging characteristics as a 
common automobile battery. The 
internal resistance of the battery will 
limit the charging current of the cell. 

As long as Mr. Delany's alterna- 
tor is functioning correctly, no addi- 
tional regulation should be required 
for charging the gel-cells. The sim- 
plest connection would be directly to 
the car batteries terminals. A 12V 
gel-cell has a voltage of 13.8V when 
fully charged, the same as a car bat- 
tery. 

I've float charged my gel-cells on 
the output of my 13.8V/35A power 
supply constantly, and when | want to 
take them mobile, | float charge them 
from my car's cigarette lighter. I've 
done this for over two years without 
any damage to my gel-cells. 

Darryl Gibson 
via Internet 


ANSWER TO #12967 - DEC. 1996 
You can't run this motor on the 
specifications you mentioned 
because the windings in the motor 
are wound for a different impedance. 
The purpose of the 400 cycles is 
to reduce the amount or size of the 
windings necessary. The faster rate 
of cycle lowers the resistance for a 


given, while maintaining the same 
amount of power output. 

Applying a slower frequency such 
as 60 Hz will overheat the windings 
while producing less power, and the 
motor may not run at all. 

Rewinding the motor is impracti- 
cal because purchasing a replace- 
ment motor is far cheaper. 

Making a solid-state 400 Hz 
inverter is only practical if this appli- 
cation warrants it, and the only inex- 
pensive alternative is a WWe sur- 
plus inverter which is commonly 
referred to as a Dynamo or 
Dynamotor. 

This inexpensive unit can be pur- 
chased through surplus companies 
such as Fair Radio Sales in Lima, OH, 
and are usually less than $30.00. 

These units usually consist of 12 
or 24 VDC motor attached to an 
alternator which spins at an exact 
rate, and the alternator, in turn, pro- 
duces 400 cycles at the desired AC 
voltage. Each unit has a maximum 
amperage and voltage rating while 
maintaining 400 Hz. Choose a unit 
that has more amps and volts than 
necessary. You can lower the input 
voltage to the Dynamo slightly for a 
voltage adjustment as long as you 
don’t go overboard and smoke the 
windings. 

Unfortunately, a variable output 
voltage to control the RPM on your 
motor is impractical due to the three 
phase requirements of your motor. 
You can purchase a three-phase 
chopper circuit similar to a light dim- 
mer and install it on the Dynamo out- 
put, but because these units consist 
of two perfectly matched single units, 
they are usually very expensive. A 
three-phase chopper will lower the 
voltage while maintaining the 400 
cycles. 

| use a miniature Dynamo to 
operate my gyroscopes and power 
this unit from my wall socket using a 
120 volts light dimmer, diode bridge, 
and capacitor to achieve the 24 DC 
volt input to the Dynamo. Varying the 
unit's input by +20% hasn't caused 
any adverse effects to either the 
Dynamo or the gyro which spins at 
over 50,000 RPM. 

Chris 
Bieber, CA 


ANSWER TO #12963 - DEC. 1996 
First, in direct answer to your 
question, there is no book that | am 
aware of that will give you hook-up 
techniques for your situation. Most 
people have manuals that come with 
each piece of gear when purchased 
that show them the proper usage 


and installation requirements to 
enjoy their devices. 

To assist you with your situation, 
the following explanation is given. It 
seems like you wanted to record 
tape and play tape on your VCR at 
the same time. This is not possible. 
Then it was not stated in what fash- 
ion you wanted to operate. That is, 
did you want to watch a broadcast 
television station and record a satel- 
lite program or record a broadcast 
television program and watch a 
satellite program? 

You did not describe the connec- 


ANSWER TO #12962 - DEC. 1996 

Your hunch that a little money 
could be saved by building your own 
fax machine to PC fax/modem inter- 
face is correct. The following circuit 
will do the job at a very minimal cost: 


The ON/OFF switch is not 
required if the interface is discon- 
nected when you're finished scan- 
ning. The black and yellow phone cord 
‘wires are not used, 
| have successfully used this 
interface with a Brother InstaFax 


tion capabilities of your equipment, 
so | will make some assumptions. It 
would be best if you had two sepa- 
rate input connections to chose from 
on your television. Let's assume you 
don’t. The easiest way to approach 
this is split the output of both your 
broadcast feed and your satellite 
feed. Hook one of each to two A/B 
type switches. One switch will feed 
the VCR and the other will feed the 
TV. The problem then arises on how 
to view the recorded material. You 
would need a third A/B switch for 
the input to the TV to select from 
either the VCR feed or the “antenna” 
feed. With this combination of 
switches you can do all you wish. The 
only drawback is all the additional 
wiring and switch signal losses. 
A simpler method would be using 
a newer television that has two or 
more antenna/source connections 
that can be viewed independently. 
This would eliminate at least one of 
the three switches above. Even sim- 
pler would be to own a second VCR 
and the multiple input television. Then 
wiring would remain simple and you 
could record anything to your hearts 
content. 
Mark Hanz 
Houston, TX 
mhanz@wt.net 


ANSWER TO #12965 - DEC. 1996 
You can find lightening arrestors 
by calling most amateur radio deal- 
ers. One would be Amateur 
Electronic Supply, 1-800-558-0411. 
They stock lightening arrestors and 

are affordable. 

Mark Hanz 
Houston, TX 
mhanz@wt.net 


ANSWERS TO #12966 - DEC. 1996 

I'm assuming the spindle and not 
the reel is missing and so aside from 
getting new or used parts from 
somewhere, with the help of a good 
mechanic or tinkerer, you can 
replace the take-up spool with a 
motor out of an old VCR and adapt it 
as a take-up spindle either directly or 
via a belt drive. 

The problem with the take-up 


Green Wire 


300, Sharp FO-510, and Tandy 1500 
machine to scan graphics and 
text into my PC. The software | use is 
Windows Procomm Plus Ver 2.0, 
The scanning procedure is very sim- 
ple. Set the fax resolution and pre- 
pare to trans- 

mit the docu- 

Phone cord ment as you 
tee normally 
would, select 

"Receive Fax 

Now" from 


Phone cord the fax pull- 
to fax/modem down menu, 
and lift the 


handset and push the start button 
on the fax machine. With some fax 


machines you may need to key in a 
phone number they will trans- 
mit. 


John McMichael 
Laramie, WY 


spindle is that it has to feed at a 
higher rate than the tape speed 
because the reel speed varies 
according to the amount of tape on 
it. Consequently, you need a very 
weak motor which attempts to spin 
too fast while not adding any signifi- 
cant pull to the tape because any 
excess pull will speed up the feed 
rate of the tape, and thus change the 
recording or playback speed. In 
essence, it slips like a clutch and con- 
tinually tries to accept more tape 
than is available, while not pulling at 
the tape too hard. 

VCR motors are perfect for this 
job because they do the same func- 
tion in the VCR and draw very little 
power. 

Chris 
Beiber, CA 


Many radio stations use reel-to- 
reel tape recorders for program pro- 
duction. You might try contacting the 
engineer at your local station to see 
where he obtains parts. He might 
even have some parts that he could 
sell or give to you. He may also know 
a good source for reel-to-reel tapes. 
If not, Radio Shack stocks 5” take-up 
reels (cat. no. 44-278), 7” reels (44- 
279), and 5" tapes (44-1883), plus 
7" tapes (44-1884). 

Packet modems for the 
Commodore 64 are _ available 
through the special order catalog at 
Radio Shack (11264678) as a Kit. 
The case is part #11264686. Other 
sources have this modem also. 

Steven Vail 
Martinsville, IN 


ANSWER TO #12968 - DEC. 1996 
Nuts & Volts may have the solu- 
tion to your remote control applica- 
tion. In the Dec. '96 issue, check out 
the Street Smart Security ads on 
pages 34 and 102. On page 80, 
Inventive Solutions is selling schemat- 
ics and documentation for remote 
control RF and IR transmitter and 

receiver boards for $5.00. 

John McMichael 
Laramie, WY 


Glob == 
Connections al 


P.O. Box 8547, St. Joseph, MO, 64508 
1-800-626-0834, FAX (816) 364-2619 


New Owners and Management 


Consistently low prices on your connection needs. 


Call, FAX or Write for a catalog 


CUOUTTATUA TOTTI ONTTTTTOTITE TATTOOS li] 


$8109 Bright Green ry 
581090 Yellow 35 4 
$1091 Bright Yollow ee 


voltoge of 2.2-2.5V @ 90-150mA is 
designed for lower power applications. 
Measures 1] mm x 27 mm- 
GADGETEER'S GOLDINE 
4999 «4749 = ALTA 
UTER CARE KIT 
A complete computer core kit coo- 
“ 


lance ond digital communi- 
Cations. 
© By Gordon McComb 


39 379 a4 i 
anal ere T3360 «19.99 1899 17.09 

© Order Line — (800) 824-3432 © International — (412) 495-1230 © Fox Orders — (412) 495-7882 
© Technical Support — (412) 495-1231 © No Minimum Order — (Orders under $15 subject to $ 5 charge) 
© UPS 3 doy, Blue, Red, & Fed. Ex. Shipping Available (Call for charges) © PA Res. Add 7 % Soles Tax 
© Open Mon-Fri 9:00 AM - 5:00 PM (EST) © Corporate Accounts / Quantity Discounts Available 
© We accept M/C VISA with no surcharge © Coll For FREE Cotolog ($2.00 Outside U.S.) 
© We Carry A Complete Line Of Electronic Components © Emoil - Unielect @ aol.com 


FREE SHIPPING! tia 
ee Aliquippa, PA 15001 
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MANUALS/SCHEMATICS WANTED 


WANTED: COLLINS Radio Company litera- 
ture. Jim Stitzinger, 805-259-2011, FAX 805- 
259-3830. 


WANTED: MANUAL for Dana 5005/5006 
digital multimeter. Phone/fax 505-988-5233. 


WANTED: DIAGRAMS for radio frequency 
heating equipment. Induction, dielectric, plas- 
tic, microwave. YOUNGSON's, INC., 6701 
Melrose Ave., Louisville, KY 40216. 502-448- 
6228. 


WANTED: REPCO repeater manuals/ 
schematics dimension repeater model 830- 
250-05. 464MHz. 501-935-9429 after 5pm 
CST. 


ELECTRONIC KITS! 
VOICE CHANGERS! 


AND MORE! 


Transmits continuous beep-beep-beep 
Ideal for locating lost or stolen items 
Range up to 1/2 mile 


R300EZ XTL3000EZ XTLI000EZ 


Sensitive built in microphone 
Range up to 1 mile 
Custom frequencies available 


WANT: OPERATING and programming man- 
uals for TI-59 printing calculator and PC-400 
printer and blank and programmed cards. 
Manual for Heath 10-4550 scope with electri- 
cal diagram. Weitermann, 3737 Oakwood, 
Hubertus, WI 53033. 414-628-4321 evenings. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


WANTED: DELCO RADIO. Disabling 
sequence/factory back-up code for disabling 
theftlock on my Delco radio/CD model no. 
16163141. Also schematics for repair of 
above radio and other Delcos. '58 Mike, PO 
Box 921, Midlothian, IL 60445. 708-389- 
2493. 


WANTED: TEST EQUIPMENT SERVICE 
MANUALS! And catalogs, for HP, Tektronix, 
Fluke, etc. Pepper Systems, 214-353-0257; 
214-902-9511 FAX. 


MISC. ELECTRONICS FOR SALE 


OUT OF BUSINESS SALE: TV/VCR repair 
shop. Everything must go. Priced at more 
than 50% off cost. Parts, equipment, SAMs, 
and brand-specific manuals. Super deals, 
guaranteed. Pro Tech, POB 4076, Butte, MT 
59702. Phone 406-723-8922, Fax 406-723- 
4411. 


E(E)PROM PROGRAMMER: EETools 
RomMax, 1 gang, 32 pin, $75 OBO. 815-961- 
1519. 


TOLL FREE ORDER LINE: 1-800-336-7389 


TECH SUPPORT NUMBER: 


FAX LINE: 1-602-731-4748 
1-602-894-0992 


XANDI ELECTRONICS, INC. 
MANUFACTURER OF HIGH QUALITY KITS 


CRYSTAL TRANSMITTER KITS 


@€E-Z kit approach makes assembly a snap. 


® Miniature battery and holder mounted 
directly to the circuit board. 


®T:ansmit to any scanner type receiver 


$79.95 $99.95 $69.95 
XTR300 XTL3000 XTL1000 
TRACKING TRANSMITTER KIT LONG RANGE TRANSMITTER KIT TRANSMITTER KIT 


Range up to 1/2 mile 


@ Ultra-miniature surface mount construction. 


Sensitive built in microphone 
Custom frequencies available 


XST 500 Voice transmitter. Range 
mile. Supersensitive mic. Uses 9 volt battery. 


to1 


FIBER OPTIC TRANSMITTER/RECEIVER. 
BACK IN STOCK! Transmit composite video 
images from any video source (cameras, 
VCRs, etc.) over fiber optic cable. SMA con- 
nectors. Package includes transmitter, receiy- 
er and two AC adapters. Brand new in the 
box. Only $49 while supplies last. Credit 
cards okay. Fax/message: 501-223-9406. 
Internet: pager @aristotle.net Surplus City, 
Box 23016, Little Rock, AR 72221. 


CLOSEOUT ITEMS from BNF: blinking 
LEDs, stop lite kit blinking, red, yellow, green 
LEDs, reqs 6VDC, $3, $10/4. Ni-cad battery 
charger/rejuvenator kit, $7.77, $20/3. Alarm 
indicator kit, 2 LEDs, steady, blinking $2, 
$10/6. Letter sign kit 1", letters 40 LEDs, 
some blinking, $15, $40/3. Wind speed indi- 
cator kit $5, $13/3, Jacob's Ladder, 25K volt- 
age kit $19, $55/3. Fan/motor speed control 
$3, $10/4, 2-1/2"ID 1-1/2"D. Solder pot $3, 
$13/3. Voice/sound activated switch modu. 
$1. Components by the foot asst’ed, $1/10'. 
500 pts., 2 speed sw. motor/lamp control 
$1/2, 12/$5, Mallory Sonalert SC628 $3.50, 
$16/5. Security keylock switch, w/2 keys 
$3/2. Cable boxes Oak L30 or Oak G26 $3, 
$10/4, mix or match. All working units. 14550 
UART $1.5. Send SASE for flyer. BNFE, Rte. 
1S, Peabody, MA 01960. WWW.BNFE.COM 
V508-536-2000, F508-536-7400. Estab. 
1964. 


SOLAR-POWERED FAN HAT. Baseball type 
hat with solar powered fan. Great for sports 
fans, golfers, etc. Available in red or blue. 
$19 plus $2.00 shipping. CA residents add 
7.75% sales tax. Visa/MC/Disc/Amex OK. 
H.T. Orr Computer Supplies, 249 Juanita 
Way, Placentia, CA 92670. 714-528-9822, 1- 
800-377-2023, FAX 714-993-6216. 


SOLAR KING'S many millions of dollars of 
solar panels in stock. Solar panels: credit 


card solar panel, 6V, 30mA. Flexible plastic 
panel add more panels for other voltages & 
amps. $4.95 ea., $45/10, $210/50, $400/100. 
2’ sq. tempered glass solar panel 12 volts 20 
watts in a frame with wire leads. Plu 

$195 ea., $1,650/10, $8,000/50, 
$15,000/100, 12"x12" 15V, 3W, .25A $19.95, 
$170/10, $800/50, $1,550/100, 12"x6" 15V @ 
.125A, 1.5W, $15.95, $140/10, $1,200/100, 
$9,000/1000, 6"x6” 7.2V @ .O65A, .75W, 


Fis Uses surface mount components. 

XWB 1000 Voice transmitter. Range up to 
1/2 mile. Includes mic and battery on circuit 
board. Uses surface mount components. 
XFM 100 Voice transmitter. Range up to 1 
mile. 9 v battery and leaded components. 
XSP 250 Super-miniature telephone 
transmitter. Range 1/4 mile. Powered by 
phone line. Uses surface mount component. 


XTR 100 bbs ab aangroe Range up to 


XMR2000 
$29.95 


@Worlds smallest 
FM radio. 


S$ @® 
XST500EZ XWB 1000EZ 
$49.95 $46.95 


XFM 100C 
$21.95 


@As smal! as a 
hearing aid. ; 


— 1 mile. Uses 9 volt 


@ ideal for use with our 88- 
transmitters 


5 audio. 
Oe Oe @ Upto 100 foot range. 
Assembled $269.95 E-Z Kit 


XPS 1000C ° 
$55.95 


TELEPHONE SNOOP KIT 


® Dial home trom anywhere and hearin- © Uninterrupted coverage of the 800 to 
950 MHz band. 


side your home, 


$29.95 | 


XANDI ADVANCED H 


- BEEP - BEEP tone 


XTT 100 Telephone transmitter. Range up 
to 1 mile. Uses 9 volt battery. 


XLB-9 $8.95 


ttery. Transmits a BEEP 


XLB-3 $3.95 


3V CAMERA 
BATTERY 


$6.95, $59/10, $500/100, $3,990/1000. 
Wholesale/retail/mail order. Material running 
low. New solar material coming in all the 
time. Many other solar items available. Cat'l 
SASE. BNFE, Rte. 1S, , MA 01960. 
WWW.BNFE.COM V508-536-2000, F508- 
536-7400. Estab. 1964. 


MAGIC WAND: You have to see it to believe 
it! Display your message in the AIR. This 
microcontrolled wand, when waved at night 


SV LITHIUM Smail 3V Lithium 
Fi or under dim lighting conditions, will DIS- 
| Worlde most powertul | wah 21.3000, PLAY A MESSAGE IN THE AIR! USER 
Works with regular or 9V battery! Twice the life |_ XTL1000, XTR300, programmable with built-in graphics. Can be 
multi-line phones. of alkaline batteries, and XWB1000. 


Connects between 
handset and phone. Note 
will not work with cordies: 
or handset type 
telephones. 


BB 


Be see 
Ideal project box to give your 


kits that professional look. Available custom 
drilled for the following kits: XFS108, 
XPS1000, XLC f 


= — 


Y KITS 


PROJECT BOX 
14. 


900, and XVA250. 


TRAI 


R KIT 
@ See at a glance if your being lied to! @ Separate level control for both left 


® Touch Tone coded for secure operation, @ Works with any 400-550MHz scanner. radio. 


@ Gain: 6 dB typical. 
@ Noise figure: 3 dB typical. 


the public since 1981 
1270 E coe #113 


WE ACCEPT CHECK, VISA, MC, MO, COD 


@ Has built-in microphone. 


@ Subject need not be present. Works _ 8nd right channels. f 
with voices from recordings, TV or @ Output level circuit with test points for 


seen up to 100 meters with the proper light- 
ing. Auto message sequence, Mod B2-610. 6 
message, 10 char., $39.95. Manual Mod SIG 
2, 2 msg., 8 char., $24.95. Mod MB 2, 2 
msg., 8 char., $24.95. Ship & Hand $4.25 ins. 
incl. B? Inc., PO Box 681546, Orlando, FL 
32868-1546. FX 407-290-8555. 


SOLAR BATTERY CHARGER. Comes with 
aluminum frame and cig. lighter attachment. 
Send $19.95 to: Quad Energy, PO Box 
690073, Houston, TX 77269. PH 281-259- 
0393 Fax 281-259-7593. http://members.aol. 
com/quadenergy 


SEND MAIL ORDERS TO: PCB Design software. Free unrestricted trial. 
SHIPPING & HANDLING EXTRA XANDI ELECTRONICS Schematic, Autorouter, SMDs, Gerber, etc. 
BOX 25647 Why pay more? http://www.bestproto.com/ftp 
Tempe AZ 852 SEND $2.00 FOR COMPLETE CATALOG “{{UNDAGIE ON BRR ara ig site 
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The dealers listed below carry the latest issue of Nuts & 


ALABAMA 

Little Professor Book Center 
+2717 S. 18th St. 
Birmingham 35209 

RT Systems Amateur Radio 


Supply 

8207 Stephanie Drive 
Huntsville 35802 
ARIZONA 


Batteries, Batteries 
3415 W. Glendale Ave. #4 
Phoenix 85051 
1829 E. Southem Ave. 
Ternpe 85282 

6245 E. Bell Road 
Scottsdale 85254 
Tower Records 
SE. 9th St. 

Tempe 85281 
CALIFORNIA 


Abletronics 
9155 Archibald Ave. Unit E 
Cucamonga 91730 
Advanced 
a0 B” E. Edinger A 

70 2t: Ex ve, 
Santa Ana 92705. 


Computer Products, 


All Electronics 

905 S. Vermont Ave. 
Los Angeles 90006 
14928 Oxnard St. 
Van Nuys 91411 
Allen's To Go 

13461 Hwy, 88 
Lockeford 95237 


Alltronics 
2300-D Zanker Road 
San Jose 95131 


Darcell Electronics 
4910 Santa Anita Ave. 
Ei Monte 91731 

DAV TV 

212A Miller Ave. 


Digicity 
4549 Quail Lakes Dr, 
Stockton 95207 


Ford Electronics 
8431 Commonwealth Ave. 
Buena Park 90621 


Gentek Electronics 
11652 Monarch St. 
aoe ro 9284) 
113 W. Harding Way 
Stockton 95204 


Hi-Fi Doctor 

1814 E. Ball Rood 
Anaheim 92805 

HSC Electronic Supply 
4837 Amber Lane 
Sacramento 95841 


3500 Ryder St. 

Santa Clara 95051 
6819 Redwood Drive 
Cotati 94931 


Sav-On Electronics 
13225 Harbor Blvd. 
Garden Grove 92643 


Survival Books & Equipment 


11106 Magnolia Bivd, 
North Hollywood 91601 
The Radio Piace 
5675-A Power Inn Road 
Sacramento 95824 
Tower Books 

1280 E. Willow Pass Road 
Concord 94520 

630 San Antonio Road 
Mountain View 94040 
1600 Broadway 
Sacramento 95818 
2538 Watt Ave. 
Sacramento 95812 


2727 Ei Camino Real 
San Mateo 94403 


Tower Magazines 
2605 Del Monte St. 
West Sacramento 95691 
Tower Records/Video 
220 N. Beach Blvd, 
Anaheim 92801 

212 F St. 

Davis 95616 

5703 Christie Ave. 
Emeryville 94608 

5611 Blackstone 
Fresno 93710 

2052 Redwood Hwy 
Greenbrae 94904 


6310 E. Pacific Coast Hwy. 


Long Beach 90803 


2280 Market St. 

San Francisco 94114 
3205 20th Ave. 

San Francisco 94132 
2525 Jones St. 

San Francisco 94133 
871 Blossom Hill Road 
San Jose 95123 
14570 Ventura Blvd. 
Sherman Oaks 91403 
Valencia Newsstand 
23164 W. Valencia Bivd. 


Vancouver, BC V5X 4K6 
Lectron E: 

120-11 Ave. N 

Creston, BC VOB 1G0 


Muir Communications Lid. 


Douglas St. 
Victoria, BC V8Z 3K6 


Local 258, Bogota 


COLORADO 
Fistell’s Micro Electronics 
7023 E. Colfax Ave, 


Atlanta 30326 
HAWAII 

Tower Records 
4211 Waialae Ave. 
Honolulu 96816 


611 Keeaumoku 
Honolulu 96814 


IDAHO 

Hi-Tech Surplus 
605 E. 44th St. 
Boise 83714 

The Current Source 
5159 Glenwood 
Boise 83714 


ILLINOIS 
City Newsstand 
4018 N. Cicero 


Harbourtown Sales 
108 Park 32 West Dr., #D 
Noblesville 46060 


KANSAS 
“harsher ial 
Electronic, Inc. 


220 W. Harry St. 
Wichita 67213 


LOUISIANA 
Gameforce Central HQ 
13623 Hooper Rd: #CA 


New Orleans 70130 


MARYLAND 
Keep In Touch 
Communic: 


ations 
700 Mace Ave., Store B 
Baltimore 21221 _ 
Silicon Valley Electronics 
2014-A Industrial Drive 
Annapolis 21401 
Tower Records/Video 
2566 Solomons island Road 
Annapolis 21401 
1607 Rockville Pike #210 
Rockville 20852 
MASSACHUSETTS 
Tower Records #172 - 
360 Newbury St. 
Boston 02115 
MICHIGAN | 
Family Electronics 
VES r St. 
Alma i} 


22174 Michigan Ave. 
Dearborn 48124 


MINNESOTA 
Radio City, Inc. 
2633 County Road 1 
Mounds View 55112 


MISSOURI 
Accurate instruments 
11201 E. 24 Highway 
Independence 64054 


Electronics Exchange 
8644 St. Charles Rock Road 
St. Louis 63114 


Amateur Electronic 
1072 N. Rancho Drive 
Las Vegas 89106 

Less Buster's Electronics 


2900 N. Las Vegas Blvd. VSTG- 


North Las Vegas 89030 
Radio World 

1656 Nevada Hwy 
Boulder City 89005 
Tower Records/Video 
4580 W. Sahara Ave. 
Las Vegas 89102 

6450 South Virginia 
Reno 89511 


NEW JERSEY 
JR Tech 

1309 Highway 71 
Belmar 07719 
Tower Records 

809 Route 17 South 
Paramus 07652 


NEW YORK 
All Phase Video 
Security, Inc. 

70 Cain Drive 
Brentwood 11717 


Ham Central 

3 Neptune Road 
Poughkeepsie 12601 
219 Califomia Drive 
Williamsville 14221 
Tower Records/Video 
105 Old Country Road 
Carle Place 11514 
350-370 Route 110 
Huntington 11746 
1961 Broadway 

New York 10023 

383 Lafayette St. 
New York 10003 


Compustuff 
2751 Medina Road 
Medina 44258 


Dayton Software 
3903 Wilmington Pike 
Kettering 45429 
Digital One 

7603 Mentor Ave. 
Mentor 44060 


Footsteps 
4925 Jackman Rd. Store #58 
Toledo 43613 

. Inc. 


Hosfelt Electronics, 
2700 Sunset Blvd. 
Steubenville 43952 
Keyways, Inc. 

611 S. Main St. 


Norvac Electronics 
7940 SW Nib Ave. Bldg, 8 
Beaverton 


960 


Buotre 402 a e 
1545 Coe 
Salem 97: 


Se irs 
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Volts, for your convenience. 


Powell's Technical Bookstore 
33 NW Park 

Portiand 97209 

Tower Books 

1307 NE 102nd Ave. 
Portland 97220 


PENNSYLVANIA 


2310 A Walnut St. 
Hanisburg 17103 


Surplus Al 

RR 1 Box 337 
Hunlock Creek 18621 
Tower Books 

425 South St. 
Philadelphia 19147 
Tower Records 

340 W. Dekalb Pike 
King of Prussia 19406 


3753-B Fondren Rd. 
Houston 77063 
Tanner Electronics 


_ 1301 W. Beltline #105 
. Carroliton 75006 


The Communication Source 
2713 Galleria Drive 


Electronic Equi 
323 Mill Street NE 
Vienna 22180 


Riley's virageede 
1045 Edom Roa 


Hamisonburg 22801 
Satellite Headquarters 
7920 Timberlake Road 
Lynchburg 24502 , 
Tower Records/Video/Books 
4110 W. Ox Road #12124 
Fairfox 22033 
1601 Willow Lawn Drive 
Richmond 23230 
8389 E. Leesburg Pike 
Vierina 22182 
VA Ham Radio Supply, Inc. 
2208 Childress Rd. 
Christiansburg 24073 
WASHINGTON 
A-B-C Communications, Inc. 
1754] 15th Avenue NE 
Seattle 98155 

Radio Supply Co. 


5963 Corson Ave. S, #140 


Seattle 98108 

18650 68th Avenue South 
pacleiecs 

Toes had can St. 
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Aircraft type Nickel Cadmium 
Batteries. Vented construction for 
fast charging. Used surplus from 
commercial and military aviation, 
communications. Each cell is 1.25 
Volts. Tested and guaranteed. 
$8.00 2 Lbs 


$4.00 Postpaid 
$2.50 Postpaid 


10 Amp-Hr 
5 Amp-Hr 


2 te 

Linear Motion Mechanism. This 
consists of a pair of timing belts 
that move a cross slide. It is driven 
by a Maxon DC gearhead motor 
with a Hewlett Packard encoder. 
The assembly includes opto limit 
switches. 15" motion . 0.005 
accuracy. Excellent for mat 
cutters, sewing machines, light 
machining........... $99.00 Postpaid 


ee ee = 

Sealed Nickel Cadmium Re- 
chargeable Battery Packs. 
These are new, but slightly 
outdated. Tested and guaranteed 
full capacity. 

Military Starlight pack, 4.8 Volts 
2.8 Amp-Hr (Shown)......$5.00 PP 
DEC pack 10AA cells...$4.00 PP 
Quantum pack 4 cells.$2.50 PP 


IMPOSSIBLE? 
SONY 
TRINITRON 
MONITOR 
AT” 
$175.00 
RESOLUTION 
TO 1280 X 1024 


REFRESH 
TO 75 HZ 
(NOT 
MULTISYNC) 
USED-LIKE NEW 
.25 DOT PITCH 


This is our most popular item. Originally used on Hewlett Packard 
workstations, it carries HP number 98789A. Brought back from 
their Singapore design center, they saw little use. We have sold 
over 500 of them. Available in several different configurations. 
For Macintosh, with cables, fine tuned for Mac...$225.00. 
Because this is not a Multisync monitor, we recommend that for 
IBM compatibles the monitor be used with the Photon Torpedo 
graphics card. We sell the combination for $375.00 including the 
approprate cable. Experimenters can use the basic $175.00 
Monitor on the IBM at one resolution only, by ordering a cable 
and sync adapter for $50.00. Shipping weight is 52 Lbs. 


| also have Trinitron 20" monitors at $500.00. Similiar specs. 


a Maxon DC Motor with 


gearhead and Hewlett 
Packard encoder. 7/8" 


Diam. Various gear (7 
ratios $39.00 PP | 


Dear Readers, 


Linear Motion mechanism. 
Driven by Maxon motor 


shown below and_ timing 
belt. Steel rail with 
recirculating ball _ slide. 
About 4" motion. Opto limit 
switches.Suitable for small 
machine tools etc......$59.00 


Fascinating Corner Cube Prism 
_ Assemblies 


ait 


One of the most fascinating 
optical components. The corner 
cube (retroreflector) directs light 
precisely back to its source. Used 
by surveyors for distance 
measurements, planted on the 
moon by the Apollo astronauts, 
these beautiful gem-like prisms 
are usually priced in the $200- 
$300 price category. Two types 
are available: 

1. 60mm diameter 5 sec accuracy, 
surveyor type, mounted with bolt 


~». hole in back. 20mm offset. $49.00 


Postpaid. 
2. Military assembly with corner 


» truncated and electronic unit with- 


Light table uses grid type 
flourescent tube. Requires 
Neon sign transformer to 
operate. Closeout ...$30 PP 
Neon sign transformer 

ahs edna $30.00 15 Lbs 


Size 12” x 18" 


Ordering from V&M Surplus is easy. No minimum order, no hidden 
charges, most items postpaid. Your satisfaction guaranteed, or your 
money back. | am an avid collector, right now | am looking for the 
following items: Norden Bombsight, M209 Converter (crypto- 


machine), K9 Ball Turret Sight. Cash or trade. J vamblin, 8. Tinh, 


Vision and Motion Surplus 
222 Pleasant Street 
Marlboro, MA 01752 

1-800-471-0747, 1-508-485-3561 


Write in 127 on Reader Service Card. 


IR filter mounted. If anyone knows 
what these were used for, please 
let me know. $49.00 Postpaid 


DC Current 
Transformer 
Measure 
currents of up 
to 200 
Amperes_ with 
no drop. 


Nemec LTA 50P. Measures to 
50A at 0.25% accuracy. Wire goes 
through toroid....$10.00 Postpaid. 


Sony XC37 Scientific grade 
Monochrome camera. 2/3 inch 
equivalent. With quality Computar 
25mm lens. No weak or missing 
pixels. 12VDC. Free extension 
tube set. Price reduced $229.00 


» Postpaid 


Calcomp 1044 "E" size plotter. 
Excellent condition with manual. 
Sheet or roll paper.......... $600.00 


Finding answers 
on the web. 


ur usual reminder here 

that the Resource Bin is 

now a two-way column. 

You can get tech help, 
consultant referrals, and off-the-wall 
networking on nearly any electronic, 
tinaja questing, personal publishing, 
money machine, or computer topic 
by calling me at 520-428-4073 
weekdays 8-5 Mountain Standard 
Time. 

I'm now in the process of setting 
up my new Guru’s Lair web site you 
will find at (where else?) 
www.tinaja.com 

This is the place you go for 
instant tech answers. Among the 
many files in our library, you will find 
complete reprint sets for all of the 
Resource Bin and other columns. 

You will get the best results if 
you have both Netscape Gold and 
Acrobat Reader 3.0. You download 
these from www.netscape.com or 
www.adobe.com 


Getting Web Answers 


This month, | was going to tell 
you about a few of my favorite web 
sites. But I've had so many calls and 
letters asking how to do web 
research, that | thought we'd first 
look into how you use the web to 
find useful info. 

Nailing the goodies. 

For instance, | just got a call 
from someone beginning a major 
university study on exactly how cel- 
lular phones interfere with hearing 
aides. Entering the key words of cel- 
lular phone hearing aide interfer- 
ence into Alta Vista quickly led to 
the definitive Swedish study on this 
subject. 

Somebody else wanted to know 
all about formaldehyde litigation. 
This time Deja News gave us hun- 
dreds of useful results. A few of 
which end up hilarious. If you didn't 
happen to be the one in the barrel. 

Or, in this case, the jar. 

First off, note that the really 
superb stuff may not yet be net 
available. For somebody somehow 
has to pay for all top quality 
research. 

Your “best” info traditionally 
comes from premium data bases. 
Each field has its name brand biggie 
or two. The doctors use Medline. 


Lawyers use Lexus or Nexus. 
Engineers often will start off by 
using INSPEC. Then may step over 
to MathSci or Compendex. 

Librarians prefer Bowker, 
Oxbridge, or Gale. Accessing 
Ulrich’s Periodicals Dictionary, 
Books in Print, that Science 
Citations Index, or else the 
Encyclopedia of Associations. 

These premium data bases typi- 
cally had to get accessed through 
fee-based online services, such as 
Dialog That do charge as much as 
$2.00 per minute. But often end up 
by far your fastest and cheapest 
way to get crucial information in a 
big hurry. 

A fine pair of offline traditional 
info sources are UMI/ and The 
Information Store. These are your 
places to go for hard copy reprints 
of nearly anything. But you'll have to 
know the exact title, author, journal, 
and page. 

Thanks to Adobe’s new Acrobat 
3.0, instant reprints that are faster, 


NEXT TIME: 
Don tells us all about 


his favorite world 
wide web sites. 


better, and cheaper are quickly 
being offered online by the thou- 
sands from many hundreds of sites. 
Freebie Acrobat 3.0 readers at 
www.adobe.com 

More webmasters are discover- 
ing that they can get zillions of hits 
by up-front paying for and then dis- 
tributing premium research. Material 
that is_not available elsewhere on 
the net. As an example, free 
Medline access can now be found 
on a dozen web sites. 

Even if they seem weaker, new 
and free services sometimes may 
cut into the traditional territory of all 
the one-time big players. For 
instance, Books in Print is not yet on 
the net. At least | have yet to find it. 
But Amazon Books has a free book 
search service which sometimes is 
“almost as good.” 

Let’s look at a few key tools 


needed to get web answers ... 


A Master Resource 


There are several hundred sites 
that specialize in providing search 
engines and related web access 
tools. One of the best meta sites 
that I’ve found is lookup.com who 
have gathered up 74 of the best 
search engines all together in one 
place, at one time. 

Iffen the right one don't git ya, 
the left one will. 

| have got a link for this site on 
my Guru’s Lair at www.tinaja.com — 
Links to other mentioned sites also 
show up here. Additional answer 
getting tools will often be found on 
the Guru's Lair webmastering library 
shelf. 


The Yahoo Dice 


The highest profile search 
engine is Yahoo, but | don’t care for 
them. First, because it is way too 
painful to enter your own site into 
their registry. And second, because 
I'll usually get faster and better 
results elsewhere. 

But one handy feature of Yahoo 
is their dice icon which will warp you 
somewhere in cyberspace, totally at 
random. | like to hit their dice at 
least 30 times a day. First, to get a 
full and accurate picture of what the 
net is all about. Second, to pin down 
sites | wouldn’t have otherwise 
found. 

The dice also gets you started 
on the avalanche effect. For most, 
any site will provide a hot links but- 

ton, one which leads you into 
dozens or hundreds of new 
sites of potential use to you, 
and those sites direct you to 
yet thousands more. By linking 
the links, you should be able 
to waltz around cyberspace 
with a vengence. Theoretically, 
any site is less than a dozen 
mouse clicks away from a ran- 
dom selection. 
Incidentally, these Yahoo dice 
also tell you a lot about the “severi- 
ty” of all the porn on the net. | have 
found that something around one 
dice hit in 175, yields content some- 
one might find offensive. Around 
one hit in 1374 is a real porno site. 
And fewer than one hit in 19,763 is 
a primo porno site. 

At least that’s the number of 
times so far that | have hit the dice 
without being able to find one. Let 
me know if you have any better luck. 

A faster accessing mirror for 
these Yahoo dice is on 
www.tinaja.com 

Whenever it comes to serious 
web searching, instead of picking 
Yahoo, | very much prefer ... 


Alta Vista 


You'll find a dozen or more 


new from 


DON LANCASTER 


ACTIVE FILTER COOKBOOK 
The sixteenth (!) printing of Don's bible on analog 
op-amp lowpass, bandpass, and highpass active 
filters. De-mystified instant designs. $28.50 


CMOS AND TTL COOKBOOKS 


Millions of copies in print worldwide. THE two 
books for digital integrated circuit fundamentals. 
About as hands-on as you can get. $28.50 each, 


INCREDIBLE SECRET 
MONEY MACHINE II 


Updated 2nd edition of Don's classic on setting 
up your own technical or craft venture. $18.50 


LANCASTER CLASSICS LIBRARY 
Don's best early stuff ata bargain price. Includes 
the CMOS Cookbook, The TTL Cookbook, Active 
Filter Cookbook, PostScript video, Case Against 
Patents, Incredible Secret Money Machine Il, and 
Hardware Hacker II reprints, $119.50 


LOTS OF OTHER GOODIES 
Ask the Guru lor llor lil ........... $24.50 


Hardware Hacker ll, IliiorIV........ $24.50 
Micro Cookbook | ..... sss eeencees $19.50 
PostScript Beginner Stuff........... $29.50 
PostScript Show and Tell........... $29.50 
Intro to PostScript Video ........... $29.50 
PostScript Reference ll ............ $34.50 
PostScript Tutorial/Cookbook ....... $22.50 
PostScript by Example..... aeeeees $32.50 
Understanding PS Programming... .. $29.50 
PostScript: A Visual Approach....... $22.50 
PostScript Program Design......... $24.50 
Thinking in PostScript ............. $22.50 
LaserWriter Reference............. $19.50 
Type 1 Font Format ..........-.+.. $16.50 
Acrobat Reference ..............65 $24.50 
Whole works (all PostScript) ....... $380.00 
Synergetics Surplus Catalog........ FREE 
Technical Insider Secrets........... FREE 


POSTSCRIPT SECRETS 


A Book/Disk combination crammed full of free 
fonts, insider resources, utilities, spuseatonss 
workarounds, bl hae , More. For most any 
PostScript printer. Mac or PC format. $29.50 


BOOK-ON-DEMAND PUB KIT 
Ongoing details on Book-on-demand publishing, 
a new method of producing books only when and 
as ordered. Reprints, sources, samples. $39.50 


THE CASE AGAINST PATENTS 


For most individuals, patents are virtually certain 
to result in a net loss of sanity, energy, time, and 
money, This reprint set shows you Bon's tested 
and proven real-world alternatives. 28.50 


BLATANT OPPORTUNIST | 


The reprints from all Don’s Midnight Engineerin 
columns, Includes a broad range of real world, 
proven coverage on small scale technical startup 
ventures, Stuff you can use rightnow. $24.50 


RESOURCE BIN | 
A complete collection of all Don's Nuts & Volts 
columns to date, including a new index and his 
master names and numbers list. $24.50 


FREE SAMPLES 


Check Don's Guru's Lair at http://www.tinaja.com 
for interactive catalogs and online samples of 
Don's unique products. Searchable reprints and 
reference resouces, too. Tech help, hot links to 
cool sites, consultants, email: don@tinaja.com 


FREE US VOICE HELPLINE VISA/MC 


SYNERGETICS 


Box 809-NV 


Thatcher, GZ 85552 
(520) 428-4073 


Write in 44 on Reader Service Card. 
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major Internet general search 
engines. With names like Yahoo, 
Alta Vista, Matilda, Webcrawler, 
Magellan, Disinformation, Lycos, 
Excite, or Inktomi. 

Many of these go to the trouble 
of having an entire warehouse full of 
linked PCs that maintain a complete 
model of some 100 million web 
pages. These models create a back 
index of which words appear where. 

When combined with relevance 
Stats of how often your word 
appears how close to your other 
selected words, a quite fast and 
ultra powerful search ability usually 
results. 

To use any search engine, you 
enter one or more keywords. These 
days, a keyword can be any word or 
number that appears in the docu- 
ment, not just a selection froma 
restricted list. The engine chomps 
on through everything it knows 
about the net and finds those pages 
with the highest number of hits on 
the most keywords. 

You do have to carefully choose 
the keywords. Select too loose, and 
you'll find thousands of false hits. 
Too tight, and you will get nothing. 
Sometimes you have to find one 
useful hit to spot those real words 
that the authors will use for your tar- 
get subject. 

| guess | like Alta Vista the best. 
At least it is usually my starting point 
on typical searches. Deeply buried 
in my www.tinaja.com web site is a 
Story on the Mount Graham Aerial 
Tramway, an utterly amazing engi- 
neering feat from the 1920s. I'll use 
this tram query string to find out how 
good an Internet search engine real- 


is. . 
Alta Vista nails it in five seconds 
flat as numero uno on their hit list. 


Whois and WhoWhere 


How do you find out if a compa- 
ny has a web site? Or if an author 
has an E-Mail address? Several 
specialized net services ease these 
tasks. 
Two examples are located at 
Whois and WhoWhere. 

Whois is a service from the 
Internet registration service you 
should find at www.internic.org. — 
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1 Castle Point Terrace 
Hoboken NJ 07030 
(201) 216-8500 


121 Chanion Rd 835 Penobscot Bivd 
Providence NJ 07974 Mi 48226 
464-6800 (313) 961-2242 


ae) 


New 
(212) 741-0231 


ey R _ 
1 S| a 


RCH TOOLS 


Science Citation Index 
Box 6248 3501 Market St 300 N Zeeb Ad 
Ri Philadelphia PA 19104 Ann Arbor Mi 48106 
(401) 455-4000 (215) 386-0100 (800) 521-3044 


You can use Whois to find out 
whether a domain name is in use or 
to find the name and address of an 
existing domain name or to pin 
down the location of a company. 

WhoWhere at www.who 
where.com is more people oriented. 
You enter their name in any order 
and back comes a list of exact 
matches, near misses, and at least 
one or more “pretty nigh, but not 
plumb” wild guesses. 

Needless to say, if you are 
active on the net and want to be 
reached, it is essential that you go 
out of your way to make sure you 
get listed. 

You'll also find an /nternet 
Address Finder at www.iaf.net — 
Plus the Domain Name Search at 
alfredo. wustl.eduhtbindomain_ 
search? — But, at least on all my 
tests, these two sites could not find 
a pig in a dishpan. 


News Groups 


A newsgroup is simply a collec- 
tion of people who. publically E-Mail 
each other via the Usenet. 
Newsgroups are places where you 
can post questions and get 
answers. 

Typically, a newsgroup will have 
a single, tightly targeted interest. 
Such as the owners of 1987 tan 
Volkswagen 4WD non-Westy 
Synchro Vanagons having double 
diff locks but no Saint Bernards. You 
will find many tens of thousands of 
newsgroups. 

Most newsgroups are moderat- 
ed. A moderator is a person in 
charge who filters all the raw input 
into coherent text. Some moderators 
edit heavily; anything goes with oth- 
ers. 

A moderator will often maintain 
a FAQ, or Frequently Asked 
Questions file or library. This allows 
somebody new to the group to pick 
up the basics and not have to ask a 
lot of very tedius and repetitive 
questions. 

As you might guess, the quality 
of newsgroups varies all over the 
lot. A few promptly offer current and 
expert opinion. Sadly, others are 
plagued by totally irrational and 
juvenile flaming egomaniac newbies 


who flat out do not have the faintest 
clue. And, in the process of proving 
so, drive those real experts away. 

Always remember that NET 
stands for Not Entirely True. Do not 
ever use newsgroup info as your 
sole source! Anybody posting to a 
newsgroup has an axe to grind. And 
a hidden agenda that almost always 
is not in your best interests. There is 
no peer review, nor any competence 
filtering. 

Always be sure to independently 
check all newsgroup content! 
Newsgroups are intended to give 
you possible or even probable 
answers. 

But never act on them without 
an independent check. Especially if 
the content is medical, financial, or 
legal in nature. Always verify. 

Most newsgroups are free and 
open to anybody. Others require 
passwords and might involve 
charges. Typically, you E-Mail a 
usegroup using the word subscribe 
in the message. Or subscribe digest 
to get the summary transcript, rather 
than zillions of shorter ones. To get 
off a group, you'll typically put the 
word unsubscribe in your E-Mail. 
The main site header message 
often gives you specific details. 

Let’s look at three examples. 
Shawn Carlson’s Society of 
Amateur Scientists has both a web 
site at www.sas.org and a news- 
group. To subscribe, E-Mail 
the word subscribe to 
postmaster @sas.org. — To unsub- 
scribe, E-Mail the single word 
unsubscribe. This is one example of 
an automated list robot. To ask a 
question or provide an answer, you 


E-Mail your contribution to 
talk @sas.org 

Steve Roberts is big on 
nomadics. His web site is 


www.microship.com — You sub- 
scribe to his newsletter by sending 
E-Mail to wordy @qualcomm.com — 
This is one instance of an unauto- 
mated, or a personally handled 
request. 

Links to both of these sites can 
be found on www.tinaja.com 

And to access the Vanagan 
Synchro stuff, you'll E-Mail a 
subscribe vanogon firstname last- 
name message directly to 


LISTSERV @lenti.med.umn.edu 
Deja News and Friends 


Exactly how do you find out 
which newsgroups are for you? Two 
useful resources are Deja News and 
PAML. The latter is an acronym that 
is short for Public Accessible Mailing 
Lists. 

Which is a directory of some 
12,000 newsgroups. Arranged 
alphabetically and by subject. 

Once selected, specific details 
show up on who hosts the newslet- 
ters and how to subscribe. There’s 
only a few hundred subjects, instead 
of a good in-depth search engine. 
For instance, you can quickly find . 
automotive, but not search on 
Synchro. 

Instead, your general power 
search tool is Deja News. You sim- 
ply enter a search string, and Deja 
News returns every newsgroup 
message where all of your words 
appear. Either as a quick search on 
current contents or for an in-depth 
scan of older content. 

Let's look at another example. | 
got this call the other day from a 
person who was looking for a 
schematic on an older PowerMate 
power supply. A call to PowerMate 
revealed that they flushed all their 
old docs. 

Uh, this one is a rather special- 
ized request. PowerMate products 
weren't all that popular. You could 
probably trace out the supply in a 
few minutes or fix it with a scope. 

If you get on Deja News and 
look for PowerMate, you should get 
several hundred false hits on NEC 
computers, on strange vacuum 
cleaners, and even on Coleman 
generators. Oops. 

All of my usual ploys of tighten- 
ing the search or patiently mining 
their dregs for a gem or two did not 
seem to work this time. 

So, you can use the indirect 
method instead. Get on Deja News 
and search for Power Supply 
Schematic Wanted. 

Not surprisingly, nobody seems 
to have already asked about 
PowerMate products. You will get 
around 15 current hits and maybe a 
hundred or so on the backilist. 

“Of these, your most prom- 
ising candidate sites are sci.elec- 
tronics.basics, sci.electronics.repair, 
sci.electronics.misc, sci.electron- 
ics.design, and possibly over at 
misc.industry.electronics. 

Your next step is to check out 
these groups for activity and rele- 
vance: You then post your question 
to the best of them. Chances are 
you should score an answer in a 
day or two. Provided, of course, that 
you post a concise and answerable 
question. 

You do have to be careful what 
you enter as keywords. Too tight 


and you get no hits. Enter too loose 
and you'll get overwhelmed. You are 
also sure to find a lot of false hits. | 
was recently searching on vacuum 
forming and kept getting all sorts of 
returns on fruitcake. Which, | guess, 
is something that I’ve always sus- 
pected. 

Putting my own name through 
Deja News also led to bunches of 
false hits. Apparently because the 
word “don't” is treated the same as 
“don.” 

Deja News also has a handy 
feature which can tell you exactly 
where else any particular individual 
happens to be posting messages. 
This can be real useful to evaluate 
the credibility of your new source 
and to lead you on to other interest- 
ing sites. 

The Deja News web site is up at 
xp9.dejanewsdnquery.xpPAML is 
found at www.NeoSoft.cominternet- 
pamlindex-index.html 


This Month’s Contests 


Let’s have us a pair of contests 
this month. Tell me about a web 
searching or web access or web 
answer finding resource that | don’t 
yet know about. 

Or else finish this sentence for 
me: “You are spending too much 
time on the net if ...” For instance: 
“You are spending too much time on 
the net if the Yahoo dice keep 
repeating.” 

There will be a largish pile of my 
new Incredible Secret Money 
Machine II books going to the dozen 
or so better entries, plus an all- 
expense-paid (FOB Thatcher, AZ) 
tinaja quest for two that will go to the 
very best of all. 

Send ail your written entries to 
me here at Synergetics, rather than 
to Nuts & Volts editorial. NV 


icrocomputer pioneer and 
M guru Don Lancaster is the 
author of 33 books and 
countless tech articles. Don main- 
tains his no-charge US tech 
helpline found at (520) 428-4073, 
besides offering all of his own) 
books, reprints, and consulting | 
services. Don also has two free | 
catalogs full of his resource| 
secrets waiting for you. Your best 
calling times are 8-5 on week- 
days, Mountain Standard Time. 
Don is in the process of set- 
ting up his Guru's Lair at 
hittp://www.tinaja.com 
Full reprints and preprints of 
| all Don’s columns and ongoing 
| tech support appear here. You 
| can reach Don at Synergetics, 
Box 809, Thatcher, AZ 85552. 
Or send any messages to 
his US Internet address of 


don @tinaja.com 


MISC. ELECTRONICS FOR SALE cont. 


ELECTRONIC PARTS SALE: Carbide PC 
drills $0.30 ea. Mallory #FP433.3, 450V, 
Quad Lytics $3.75 ea. Mot. #MTP50NO5E, 
50A MOS-FETs (1-9) $1.55 ea., (10+) $1.25 
ea. Mot. #MJ15024 & MJ15025 transistors 
(1-9) $1.75 ea., (10+) $1.25 ea. Gold plated 
dual 5 way binding posts (1-4) $2.25 ea., (5+) 
$1.85 ea. 25A/400V bridge rectifiers (1-4) 
$1.75 ea., (5+) $1.25 ea. Many other elec. 
parts. Call/send for free flyer. Hoffman 
Industries, 853 Dundee Ave., Elgin, IL 60120. 
Ph: 847-622-8201, Fax: 847-622-8202 (Visa, 
MC, Discover, Amex). 


TUBES: RADIO and television 70 year col- 
lection, from 4 pins to compactors, new and 
used. Will test all first. Name your wants and 
what you want to pay. 718-531-5676. 


od 


JAN 12AT7WC, Phillips ECG, brand new 
overnment excess. 100 pcs./carton; 
195/carton. Flame Enterprises, 20945 

Osbome Street, Canoga Park, CA 91304. Ph: 

1-800-854-2255; Fax: 818-700-9168; E-Mail: 

info@flamecorp.com We accept Visa, M/C, 

Amex. 


ELECTRONIC ASSEMBLY MACHINERY. 
We buy and sell assembly machinery includ- 
ing solder machines and board cleaners, 
insertion machines and lead formers. Petlock 
Inc., Rialto, CA. 909-877-8900, FAX 909-877- 
8902. 


GENERAL SCANNING G120 scanners for 
sale $350 ea. Very little use. New 35mW red 
HeNe $1,800 w/supply. Laser Max card and 
software $900. Beam Fan effect $595. Data 
Systems, Box 80586, Austin, TX 78758. 
www.datas.com/laser 


NEW: PHANTOM, POLICE LASER/RADAR 
JAMMER & DETECTOR: No more tickets or 
manufacturer pays them! Guaranteed lowest 
prices. Free brochures, 30-day money back 
guarantee, 3-yr. warranty. Visa/MC/COD. 
Kortesis Marketing, order 303-548-3995, FAX 
or messages 303-699-6660. 


— ——— ee 

ANAHEIM WIRE PRODUCTS. DISTRIBU- 
TOR OF ELECTRICAL WIRE AND CABLE 
since 1973. Items available from our stock: 
Hook up wire, Automotive primary wire, GXL, 
SXL, Plenum cable, Teflon wire, Multi-con- 
ductor cable, Irradiated PVC, SO-CORD, Mil- 
Spec wire, Building wire, Welding cable, 
Battery cable, Telephone wire, Shrink tubing, 
Cable ties, Connectors. If interested, 

call 1-800-626-7540, FAX: 714-771-5043. 
Visa/MC. 


FROM OUR stock, general test, microwave, 
instrument test, aviation, rate tables, boxcars, 
plotters, GCs, spectrophotometers, optic rail 
and misc., bolometer, magnetometer, SEM, 
and many other types of unusual equipment. 
New '97 list mailed. AMSL, Vermont. Ph. 
802-254-9459, FAX 802-257-4862. 


PCB DRILLS: 50 assorted tungsten-carbide 
bits in plastic cabinet, only $5. Jack 503-581- 
6654, fax: 503-581-4382. 


NEW, USED, and “as is" Radio Shack items. 
Software, printers, computers, books, parts 
for R/C cars, etc. Free list. B and B 
Enterprises, 208 S. Pulaski St., Baltimore, 
MD 21223. 410-566-5388. 
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© Heavy duty commercial recorder - 
NOT improvised from consumer models 


@ Applications information included 
—» Dimensions: 11.5 x 7.0 x 2.75" 


COD's OK, Calif. residents add tax. Sorry, no credit cards. Free catalog USA only; other countries $5 


al SS 


Includes UPS to 48 States 


M150 Executive Park Blvd. #4600 San Francisco, CA 94134 


Factory Direct 


“Since 1971" 


Write In 118 on Reader Service Card. 


CIRCUIT BOARD drill, Excellion uni-drill drill 
model 1230, two drilling heads/10X compara- 
tor unit is in very good condition $500. 12” 
telescope, wood, 10” reflector 8’ long, studio 
camera tripod, 4 different eye pieces $650. 
High Noon Trading co. 513-429-5403. 


TEST DEVICES, manuals and software. Call 
Jack at 313-384-3949. No Michigan sales. 


NICAD BATTERIES: Maglite sticks 6VDC 
2.5AH $1.50 each 50 pcs./$450. JIM 310- 
515-2058. 


C™ 


RECORDING PAPER 15W x 500L, 8 ch., 96 
ea., $25 ea., or OBO for all. BSE, POB 
09649, Bexley, OH 43209-0649. 614-239- 
5763, Fax 614-231-2224. 


WIRE STRIPPERS, thermal, handheid, used. 
$10 + $3 shipping. Strategic Technology, Box 
145-V, Newville, AL \ 


RADAR GUNS: MPH Industries, model K-55. 


Since 1947 


SALES COMPANY 


2176 E. Colorado Bivd., Pasadena, CA 91107 


WE BUY AND SELL! 


ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875 
Mi Master Charge W Visa American Express W@ Discover 


+15 VDC BECKMAN POWER SUPPLY 


BECKMAN, #MPS-60. Input 120 VAC 60 Hz @ 1 amp. 
Dual adjustable outputs 0 to +15 VDC @ 0-2 amps. 
Resolution 10 mV and 100 mA. Accuracy +20 mV and 
100mA. Has digital display for voltage and current. 
Dim.: 12” wide x 4-1/4" high x 13-1/4" deep. Weight 16 
Ibs. New, with manual. 


Stock #PS9410 $195.00 


RETRO-REFLECTIVE PRISM /IR FILTER 


Very high quality retro-reflecting 
ism. This prism returns an 
incoming light beam back 
to the source. Beam diver- 
gence is 10" or less. A 
light ray is returned to its 
source irrespective of 
reception angle up to 
approx. 30°. In addition, 
this prism has the apex of the 
reflecting surfaces flattened and polished. An infrared 
fitter is bonded to this flat surface. With this modification 
the prism can be used as a retro-feflecting objective 
lens. These units are ideal for use as IR receiving or 
transceiving elements. Two could be used with co-axial- 
ly mounted emitter/receiver pairs to form an infrared 
transceiver, etc. Also can be used for any retro-reflec- 
tion, range finding applications or experiments. Front 
surface has anti-reflection coating. New, in perfect con- 
dition. Dimensions: 2.610" max. 0.D. Filler is 18mm 
dia. x 2mm thick. Overall depth of prism and filter is 
1.412". NOTE: We have production quantities of these 
units available. 


Stock #0L9600 $69.50 
Without truncated apex or attached infrared filter. 
Stock #0L9601 $79.50 


3600 RPM DC MOTOR WITH ENCODER 


ELECTRO- 
CRAFT 
#1140 or 


Has Hewlett Packard optical encoder. Ball bearings. No 
load speed at 30 VDC input is 4600 rpm. No load cur- 
rent 0.75 amp at 60 oz-in load rpm is 3600, current is 
approx. 6.6 amps. Torque constant is 9.1 oz-in per amp. 
Rotor inertia 0.0007 oz-in-sec?. Terminal resistance 
0.89 ohm. Optical encoder has 1024 counts per revolu- 
tion, two channel quadrature output. Outputs are TTL 
compatible, Dual shafts: front shaft is 3/8" dia x 3/4" 
jong. Rear shaft is 1/4" dia. x 7/16" long. Dimensions: 
4° dia. x 5-1/2" long (excluding shafts.) 


Stock #DCME9601 $45.00 


HEWLETT PACKARD TEST EQUIPMENT 


#4328A. Milliohmmeter. (No Probes) 
#141T. Spectrum Analyzer Mainframe. 
#8552A. Spectrum Analyzer IF Plug-in, 
Linear or 10 dB Div. Log 

#8555A. Spectrum Analyzer RF Plug-in . . . . 
#432B. Power Meter. ..............044 $150.00 
#204C. Oscillator 
#3334. Distortion Analyzer 
#3330B, Automatic Synthesizer 
#86148. Signal Generator. 0.8-2.4.GC ... . 
#216A. Pulse Generator 
#84458. Automatic Preselector 
#8057. Noise Generator 

See our catalog for more models in stock. 


CALL OR WRITE FOR OUR FREE 120 PAGE CATALOG FILLED WITH GOODIES—ELECTRONIC, OPTICAL, 
MECHANICAL, AND MUCH MORE! ALSO, PLEASE VISIT OUR RETAIL STORE WHEN YOU'RE IN PASADENA. 


TOLL FREE: 


Write in 121 on Reader Service Card. 


1-800-325-9465 
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AAA TRADING/AUDIOPAGING, INC. 


CELLULAR CLOSEOUTS 
WHOLESALE TO THE PUBLIC 


MOTOROLA 550 FLIP 
MOTOROLA LITE 
MOTOROLA FLIPESS 
MOTOROLA 8000s 
ALPHASTAR 950 

NOKIA 100+101 
BLAUPUNKT TC142 
AUDIOVOX 450 
AUDIOVOX 525 
AUDIOVOX 400 

NEC P120/110 
DIAMONDTEL20X 
ase CP 6000 
NOKIA P 30 

TANDY (NOKIA) CT350 
GTI CP900 

PANASONIC EB3510 
NOVATEL 825 HANDHELD 
AT&T 3610 hou 20) 
AT&T 3850 (NOKIA 232) 


$149.95 
$199.95 
$119.95 

$69.95 
$179.95 


LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 
LIMITED QUANTITY 


99.95 
MANY MORE HANDHELDS IN STOCK CALL FOR PRICING 


MOTOROLA TOTE BAG 
NOKIA BAG $59.00 
CHEAP BIG OLD BAGS $29.95 


WE BUY & 
SELL PAGERS 


TO ORDER CALL 21 5-4 83-4085 OR FAX 21 5-483-7732 
6186-88 RIDGE AVENUE, PHILADELPHIA, PA 19128 


Turn Your Multimedia PC into a Powerful 


Real-Time Spectrum Analyzer 


Features 
* 20 kHz real-time bandwith 
* Fast 32 bit executable 
» * Dual channel analysis 
* Up to 65,536 pt FFT 
* Octave analysis (1/1 - 1/24) 
* THD, IMD, SNR measurements 
* Signal Generation 
* Digital Filtering 
* Triggering, Decimation 
* Transfer Functions, Coherence 
* Dynamic Data Exchange (DDE) 
* Time Series, Spectrum Phase, 


Spectrgram and 3-D Surface plots 
* Real-Time Recording and 
Post-Processing modes 


* Distortion Analysis 

* Frequency Response Testing 
+ Vibration Measurements 

* Acoustic Research 


Options: 


Real-Time FFT Analyzer (single channel) 


Dual Channel Operation 


Recording, Post-Processing Modes 


* 486 CPU or greater 

* 8 MB RAM minimum 

* Win. 95, NT, or Win. 3.1 + Win.32s 
* Mouse and Math coprocessor 


Signal Generator 


Professional Quality Sound Cards Available ....Call 


DOWNLOAD FREE 30 DAY TRIAL! 


www.telebyte.com/pioneer 


Pioneer Hill Software 
PHS 24460 Mason Rd. N.W. 
SS 4A Poulsbo, WA 98370 


Spectra Plus 4.0 


Affordable Signal Processing Software 


NOSODY SaaS OUR PrlGsS 
PANASONIC 


WITH VOLUME 


NOVAVISION 
S175 


TES 6D fame 


S99 


NEW 


We stock a full line of cable 
equipment and accessories. 


PLEASE CALL 10:00 AM TO 6:00 PM E.S.T. M-F 
4 eet oe 
+ For ALL Your Cable Needs + 


SORRY, NO FL SALES. 


FOR SALE: 200K VanGraf generator, cost 
$120. Digital capacitance meter, cost $70. 
Box of capacitors. Eico tube signal generator. 
Tenmar Laboratory oscilloscope, cost $200. 
Make offer. Peter 305-223-7202 or write: 
9953 NW 9th St. Circle #1, Miami, FL 33172. 


PRC-25 AND -77 MAGNESIUM BATTER- 
IES. LATE '90s MFD. 5/$30 ORDNANCE 
UNLIMITED, 20945 OSBORNE STREET, 
CANOGA PARK, CA 91304. PH: 818-700- 
2905; FAX: 818-700-9168. VISA, MC, AMEX 
OK! ASK FOR DEAN. 


HIGH QUALITY TOOLS AND STAINLESS 


STEEL HARDWARE. European and 
American screwdrivers, nutdrivers, pliers, hex 
keys, balldrivers, and much more! Wiha, 
Bondhus, and Knipex! Stainless cap screws, 
machine screws, nuts, washers, U-bolts, and 
eyes. Free catalog. Robert Mink Import- 
Export, Box 6437V, Fair Haven, NJ 07704. 
Telephone or fax 908-758-8388. 


MODEL NBP2.4, precision, 2.4GHz, low 
phase error, narrow band pass filters, $148 
each, quantity available 2525. FAX PO or 
requests for information to AMR-LORAN at 


MISC. ELECTRONICS: Sony LDP2000-3 
laser discs lo/nrs, BARCO video switchers, 
Videoshow HQs, Fluke 27/FM, 8000A, HP 
3435A DVMs, Kodak overhead mono/LCD/ 
panel, HP 8640B-003 signal generator, new 
3M-UCA60s $10 ea., plus calculators, com- 
puter and satellite TV misc. prices/offers/info. 
Voice 719-630-1492. 


MILITARY TRANSISTORS & DIODES & 
INTEGRATED CIRCUITS WANTED. ELEC- 


ELECTRONIC PARTS: audio/DC power 
jacks and plugs, transformers, adapters and 
chargers, cords, sets & cables assemblies, 
connectors, jacks, & plugs, lamps & bulbs. 
Send for our items list: Alex Mastin 
(Reseller), PO Box 8802, Canton, OH 44711- 
8802. 


MISC. ELECTRONICS WANTED 


WANTED: LATE MODEL TEST EQUIP- 
MENT (Tektronix, HP, Fluke). Also we buy 
test equipment manuals, catalogs. Pepper 
Systems, 214-353-0257; 214-902-9511 FAX. 


RECOVER “SCRAP GOLD” from old com- 
axepad junk. Free information packet. Call 24 
hours: 603-645-4772. 


WESTERN ELECTRIC audio equipment 
wanted. 1927-1960’s. Amplifiers, “receivers 
speakers, x-overs, tubes, etc. 1-800-251- 
5454. 


MILITARY TRANSISTORS & DIODES & 


WANTED: AVIONICS test equipment. IFR 
1200Y3, 401L, 750B, 600A, Also Collins, 
King, Microline, Proline, Silver, Gold Crown 
Ground Power Units, Fox Carts. Avionics 
Plus, 28000 Airport Rd., Box A17, Hangar 97, 
Punta Gorda, FL 33982. 941-575-0138 P, 
941-575-2361 F. 


WANTED: JENNINGS type J-1004 or J-1005 
high voltage voltmeter. Equipment in all types 
of condition accepted. Youngson’s, Inc., 6701 
Melrose Ave., Louisville, KY 40216, 502-448- 
6228. 


CHADWICK HELMUTH equipment wanted! 
Spectrum analyzers and peripherals. Please 
contact Andrew Smith today with model num- 
bers, condition and best price. AMSL, 67 
Main St., Suite 16, Brattleboro, VT, USA 


Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer @telebyte.com 
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TRONIC MATERIAL hip 818-842- 
8-845-3613 


05301. Ph. 802-254-9459, FAX 802-257- 
3539, FAX 81 4862. 


ERE ES! 


COPY 
7-WAY 7-WAY 


CAT: 


IMPORTANT LATE NOTICE! = 
WE NOW HAVE Does... 1. All MOTOROLA’s (including 951C & Elite)! 


STAFF 2. NEC's P1, P2, P4, P6, P7! 3. AUDIOVOX (includes 
new 800)! 4. GE-ERICSSON (includes new version)! 
5. MITSUBISHI/DIAMONDTEL! 6. SONY (H333) AND 
7. PANASONIC! FULLY ASSEMBLED 5-YR WARRANTY. 


“DETAILS... 


ELITE’ | SIMPLY BUY ONE 7-WAY COPY 
CAT AT OUR REDUCED PRICE OF $2995 WHICH 
INCLUDES ALL CABLES AND WE’LL SEND YOU A 


SECOND 7-WAY COPY CAT.. FREEUMUF® occu 


ORDER TODAY 
FREE? 7-WwaAy 
COPY CAT!!! 


ABOUT US 


Midnight Communications (a division of Cellular Technology Group) was one of the first importers/distributors of the “stand alone” programmer 
(i.e. “black box”, “copy cat”, “kopy cat”, etc..) WE ARE PARTICIPANTS IN THE BBB’s CARE PROGRAM AND DO NOT OPERATE OUT 
OF A LETTER SUITE OR USE A P.O. BOX. You are invited to call or visit us at 2170 Roswell Road, Marietta (Atlanta) GA. weer Purchaser 
of any product agrees to comply with all local, state and federal laws, including all FCC rules and regulations. All products are sold 
EDUCATIONAL PURPOSES ONLY. VISIT US ON THE WEB http://www.celltec.com NO GEORGIA SALES.. 


CALL US TODAY AT 770.973.8474 or e-mail ctg@mindspring.com 
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CALL TOLL-FREE 
(800) 292-7711 
Se Habla Espanol 


C&S SALES 


EXCELLENCE IN SERVICE 


‘ eo): : , 
FREE 60 PAGE 
CATALOG! 


AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES 


2 YEAR WARRANTY 


jms 


STANDARD SERIES 
S-1325 25MHz $325 
S-1340 40MHz $419 
Features: 


* TV Sync * High Luminance 6” CRT 


* imV Sensitivity * Complete Schematic 
« X-Y Operation ¢ Plus much, much more!! 


2 FREE probes with each scope!! 


Features: 
+ Delayed Sweep 


* Z Axis Modulation 


B&K 4040 w/ Frequency | GF-8026 w/ Frequency 
* 2Hz to 20MHz 

* AM and FM Modulation 

¢ Linear and Log Sweep 

¢ Counter Range 5Hz to 30MHz 
* 5 Digit Display 


* .02Hz to 2MHz 
* Linear and Log Sweep 
¢ Counter Range 1Hz to 10MHz 
* 4 Digit Display 
5425 i : oe 


wep 


Fluke Multimeters 
70 Series 
Model! 70Il 
Model 73II 
Model 75il 
Model 77II 
Mode! 79il 
80 Series 


Mode! M-6100 
Programmable DMM 


includes FREE Computer Interface 
and FREE Software 


* Analog Bar Graph 

* Large 3 3/4” LCD Display 

* Menu Driven 

* Triple Display 

* RS-232 Interface 

* True RMS 

* 9 Basic Functions 
including cap. & freq. 

* Auto Power Off 

* Easy-to-use 


*125 


Model AM/FM-108 
AM/FM Transistor 
Radio Kit pees so" 8 


$99. 
Model TR-18K 


Stereo Cassette Player Kit 
* Transparent case 


* High resolution $ | 5 95 
no 


M-1700 
Digital Multimeter 


11 functions including freq to 
20MHz, cap to 20\F. Meets UL- 
1244 safety specs. 


$39,°° 


Model AR-2N6K 


2 meter / 6 meter 
Amateur Radio Kit 
$ 95 
34. 


Model M-1005K 


Low cost, 3 1/2 digit LCD, 18 renee 
transistor test, diode test, overload 
protection and pocket size. 


19." 


WE WILL NOT BE UNDERSOLD 


UPS SHIPPING: 48 STATES 5% 
OTHERS CALL FOR DETAILS 
IL Residents Add 8% Sales Tax 
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DELUXE SERIES 
S-1330 25MHz $459 
S-1345 40MHz $549 
S-1360 60MHz $749 


C&S SALES 


150 W. CARPENTER AVENUE 
WHEELING, IL 60090 
FAX: (847) 541-9904 (847) 541-0710 


Write in 157 on Reader Service Card. 


Four Functions in One Instrument 
Features: 
* One instrument with four test and measuring 
systems: 
* 1.3GHz Frequency Counter 
* 2MHz Sweep Function Generator 
* Digital Multimeter 
* Digital Triple Power Supply 
* 0-30V @ 3A, 15V @ 1A, 5V @ 2A 


* Dual Time Base 

* Automatic Beam Finder « Illuminated Internal Gradicule 
* Built-in Component Test 

* Plus all of the features of the “affordable” series!! 


‘479.° 


Model XP-581 


4 Fully Regulated Power Supplies in One Unit 
4 DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A « Variable - 2.5 - 20V @ 2A 


Ideal for. laboratories, 
service shops and hob- 


byists. 
‘85 


B&K Model 1688 


High Current (25 DC amp) Power Supply 


1.3GHz Universal Counter 
Model F-1300 
* Period 


* Frequency & 8 
other functions 


* Variable 3-14VDC 
* 25 amps @ 135V 
* Thermal Protection 


‘249. 


XK-550 Digital / Analog Trainer 


Elenco’s advanced designed Digital / Analog Trainer is specially 
designed for school projects. It is built on a single PC board for 
maximum reliability. It includes 5 built-in power supplies, a func- 
tion generator with continuously sine, triangular, and square wave 
forms. 1560 tie point area. 


XK-550 
Assembled and Tested 


*169.” 


XK-550K - Kit 


$139." 


Tools and meter 
shown optional 


15 DAY MONEY BACK 
GUARANTEE 
FULL FACTORY WARRANTY 


PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
http://www.elenco.com/cs_sales/ 


“Quick Tracey’ 
~ 


ee 


rc) TRANS 


sing your oscilloscope and “Quick 

Tracey,” it’s a simple, quick job to 

wade through various types of 
“bargain” semiconductors and sort out 
the bad ones by interpreting a trace on 
your scope screen. Quick Tracey's regu- 
lar “report” can include checking transis- 
tors for polarity (PNP or NPN), approxi- 
mate gain, and linearity. Also, all tests 
are “dynamic” rather than “static,” and 
will thus uncover some defects that stat- 
ic tests won't show. 

When testing diodes, shorts or 
opens show up like the proverbial sore 
thumb; so does reverse polarity. On low- 
voltage zeners, not only will you be able 
to tell if they are good or bad, but you'll 
also be able to estimate their breakdown 


voltage. Even the less common semicon-_ 


ductors, such as unijunction transistors, 
tunnel diodes, and silicon-controlled-rec- 
tifiers, are cases easily handled by Quick 
Tracey. Costing under $20.00 to build 
from all new parts (and less if you have 
some common parts in your junk box), 
Quick Tracey even has its own built-in 
calibration circuit. 


Modus Operandi 


Figure 1 is the schematic of the 
complete Quick Tracey. Since this actu- 
ally contains three circuits (calibrate, 
diode test, and transistor test) we have 
shown each circuit separately in Figures 
2, 3, and 4 to simplify the explanation of 
circuit operation. Although Quick Tracey 
can be used without any understanding 
of the circuit theory, you'll find other 
uses for the unit if you are familiar with 
its “modus operandi” (that’s Latin for 
“how da’ ting woiks”). 

Figure 2 shows the power and cali- 
bration circuit. When pushbutton switch 
$1 is depressed, equal voltages appear 
across RI and R2 (since they have the 
same resistance value), thus giving equal 
deflection voltages across the scope ver- 
tical and horizontal inputs. (The scope 
sweep selector must be set to “horizontal 
input” or “external sweep.”) By proper 
adjustments of the scope vertical and 
horizontal gain controls, you will get a 
sloping 45 degree line on the screen. 
This, in effect, sets the scope controls for 
equal gain on the vertical and horizontal 
inputs. 


IMPORTANT NOTE: The 45- 
degree slant shown in the Figure 2 illus- 
tration, leaning to the right, may lean to 
the LEFT on your scope. If this is so, 
then ALL your scope traces will be the 
opposite (mirror-image) of the illustra- 
tions in this article. This has to do with 
your scope’s harizontal deflection (left-to- 
right or right-to-left), which varies with 
different manufacturers. 

Figure 3 shows the diode test circuit. 
Think of the diode under test as a switch; 
when it’s conducting (forward-biased), it’s 
like a closed switch, and when it's 
reverse-biased, it’s like an open 
switch. 

Now when we apply 6.3 
volts AC, we are alternately 
opening and closing this 
“switch” (the positive half-cycle 
forward biases the diode, the 
negative half-cycle reverse bias- 
es the diode). 

When the diode is con- 
ducting, it’s the same as if we 
had shorted the horizontal 
scope terminal to the ground 
terminal, and the full voltage 
appears across RI. The scope 
shows only a vertical line under 
this condition. However, on 
the other hand, when the diode 
is not conducting, there is NO 
current flowing through Rl, 
therefore NO vertical deflection, but 
FULL horizontal deflection. (The scope, 
remember, draws only infinitesimal cur- 
rent at 60 cycles, 6.3 volts.) 

When the recurrent half-cycles are 
combined in the scope trace, the pattern 
is half vertical and half horizontal for a 
perfect diode. The poorer the diode, the 
less perfect the pattern. Representative 
traces for typical cases are shown in 
Figure 3. 

When testing a low-voltage zener 
diode, the horizontal leg will “break 
down” at some distance out from the 
junction if the zener is rated at less than 
10 volts. Higher voltage zeners can only 
be checked on Quick Tracey for diode 
action, but not zener effect. 

Poor diode back resistance shows 
up on the trace as a down-ward slanting 
of the horizontal leg; with poor forward 
conduction, the vertical leg slants to the 
right. Selenium rectifiers, for example, 


by Fred Blechman 


/U ick Trace 


Y y 
St) 


Sp iiccadaetos 


Sleuth: 


n the “lineup” were Danny Dicde, Zachary Zener, 
Sammy Selenium, “Silly” Con Rectifier, Tommy 
Transistor, Usiah Unijunctlon, and Phineas 
Dhotoconductor. The problem: which one was the 


“bad guy?” Clearly a case for that surreptitious 
semiconductor sleuth, Quick Tracey ote 


usually show a relatively high forward 
resistance, high-voltage drop (short verti- 
cal leg) and poor recovery characteristics 
(rounded junction of horizontal and verti- 
cal trace). 

All testing done with the Quick 
Tracey is done at a very low power level; 


Figure 1. Schematic 
diagram of Quick 


Figure Me 
Calibration circuit 


there is no danger in harming the unit 
under test. Even the touchy 1N23 
microwave crystal diodes are undisturbed 
by Quick Tracey’s investigation, although 
they do yield a peculiar trace (see Figure 
3 microwave diode pattern). The 1N23 is 


a low-voltage, low-current diode, and the 
lower curved leg shows breakdown 
(though controlled, therefore not damag- 
ing) at the test voltage. Later on, we'll 
show you how to use the diode test cir- 
cuit for other tests. 

Figure 4 shows the PNP transistor 


test circuit. With a PNP transistor under 
test, the emitter has positive battery volt- 
age applied through RI, and the collector 
is at negative battery potential. However, 
unless there is current flow in the base- 
emitter circuit, only a very small leakage 
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current flows in the collector-emitter cir- 
cuit; that’s what transistors are all about. 
Notice that the base is directly con- 
nected to one side of the 6.3 volt AC 
supply, and the emitter is connected to 
the other side through R3 and R4. 
Therefore, whenever the alternate half- 
cycles make the emitter positive with 
respect to the base, emitter-base current 
flows through R3 and R4 (R3 is used for 
current-limiting when R4 is set at zero). 
This current flow is measured as a 
voltage across R3 and Ré4 at the horizon- 
tal scope terminals, and is a measure of 
the transistor INPUT current. Since we 


This multiple 
exposure shows 


To Scope 
Terminals 


Figure 3. Diede test circuit of 
Quick Tracey. 


control. When the slope is 45 dearees, it 
means that the “input” and “output” 
VOLTAGES are equal. However, the volt- 
ages are dependent on the current flow 
through resistors Rl, R3, and R4. 

Remember Ohm's Law? If R4 is set 
at zero to get a 45 degree slope, then 
there is 10 times the current flowing 
through 1K output resistor RI than flow- 
ing through 10K input resistor R3 to 
make their voltage drops equal. Plainly 
and simply, the output current is 10 
times the input current, so the transistor 
has a “beta” (current gain) of 10. 

As the value of R4 is increased to set 


how the trace 


angle varies with 
resistance. Each 
trace results 
from a different 
shaft rotation of 
a potentiometer. 


are applying AC, this voltage is constant- 
ly varying. Now, since the collector-emit- 
ter circuit is forward biased by B1, when 
base current flows, it follows that collec- 
tor current will flow simultaneously 
through RI. 

This is the OUTPUT current, which 
is read as a voltage at the vertical scope 
terminals. This is exactly synchronous (in 
step) with the input current, which CON- 
TROLS the output current. 

What does all this mean? Well, 
remember we calibrated the scope for 
equal vertical and horizontal deflection 
back in Figure 2, and now we use this 
fact to set our transistor-test scope trace 
slope to 45 degrees, using the R4 gain 
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the trace slope to 45 degrees, 
the ratio of output current to 
input current goes up — in 
other words, the transistor 
gain is higher. Using a num- 
bered dial plate under the R4 
control knob, you can read 
the approximate gain directly. 

For NPN transistors, the theory of 
operation is identical, except that all 
polarities are reversed. This results in a 
reversed (inverted) scope pattern as com- 
pared with a PNP trace. This allows easy 
identification of an unknown, unmarked 
transistor, such as are currently selling at 
20 for $1.00 or less. 


Construction 


The photos show our original unit — 
which, by the way, was built over 30 
years ago and still functions perfectly! 
None of the wiring is critical, so you can 
decide which features you want to incor- 
porate. You may have many of the parts 


in your junk box. 

First of all, decide on the cabinet you 
will use. If you use an aluminum cabinet 
(the Radio Shack #270-239 should do 
nicely if you use a small transformer for 
T1), be certain that your 117 VAC input 
voltage is isolated from the cabinet. 

Certainly, placing the gain control, 
polarity switch, binding posts, and func- 
tion switch on the front panel are logical. 
The power switch (S1) could be a toggle 
or slide switch instead of the pushbutton 
specified in the parts list; we preferred a 
pushbutton to insure that the unit was 
OFF except when actually viewing a 
trace. 

Various transistor sockets could be 


Double-anode 6.3 volt 
zener breaks down at each 
end of the horizontal leg in 
different directions. 


wired in parallel instead of the three alli- 
gator clip leads. A screw-type terminal 
strip could replace the five-way binding 
posts. Any 6.3-volt transformer will do; 
we used the least expensive one we could 
find. If you can’t find a 6.3-volt trans- 
former, use half of a 12-volt center- 
tapped transformer, such as a Radio 
Shack #273-1365. 

Function switch S2 is any two-pole 
three-position type — rotary or slide; you 
can use three positions of Radio Shack’s 
#275-1386 two-pole six-position rotary 
switch. The battery, a standard transistor 
radio nine-volt type, is held to the case 
with a home-made bracket made from a 
thin 1.5” by 2” piece of scrap alu- 
minum, 

The battery connector was salvaged 
from a dead battery of the same type. A 
terminal strip was used to anchor the alli- 
gator clip leads, and another terminal 
strip to anchor the power cord and trans- 
former input leads. With the push-to-test 
power switch, a pilot light is not 


A 


To Scope 
Terminals 
Nonlinear PNP 


Figure 4. Transistor test 
circuit of Quick Tracey. 


necessary. 
Dry transfer labels or decals com- 
plete the job, NOTE: You may have a 
problem finding the nice dial plate shown 
in the photo (30 years ago they were 
readily available), but you can instead 
easily mark the front panel with decal 
numbers or make a paper dial plate. 


Sleuthing With Quick Tracey 


CALIBRATION: Regardless of 
whether you're “investigating” diodes, 
transistors or whatever, you must first 
calibrate the unit. Plug the line cord into 
a 117V, 60 cycle source and connect the 
scope as shown in Figure 2. Be sure to 


- 


The typical capacitor trace is an ellipse, horizontally 
oriented from .05 mF up to a circle at about 1 mF, then 
vertically oriented for higher values. This one is for a 
.27 mF capacitor. 


set the scope sweep selector to the hori- 
zontal input. Put S2 in the “Calibrate” 
position and depress power switch S1. 

A slanted line will appear on the 
scope screen; adjust the vertical and hor- 
izontal gain and position controls until 
this line is in the center of the screen, at 
a 45 degree angle, and filling about two- 
thirds of the screen diameter. You are 
now calibrated for equal vertical and hor- 
izontal voltages at the Quick Tracey out- 
put terminals. As mentioned earlier, the 
line may slant in the opposite direction, 
in which case, all other test traces will be 
flipped horizontally. 

DIODES: To test a diode or rectifier, 
connect it between terminals G (ground) 
and H (horizontal), with the cathode con- 
nected to H, as shown in Figure 3. Put 
S2 in the “Diode” position, The trace 
tells the story when SI is depressed. 
Compare your pattern with the typical 
traces shown in Figure 3. 

Connecting the diode backwards 
will give you an inverted trace, which 


allows you to determine the cathode of 
unmarked diodes. Zener breakdown volt- 
age can be estimated as a proportion of 
10 volts by measuring the distance of the 
breakdown point from the junction, as 
compared to a regular diode (Figure 3 
zener pattern). 

Shorted or open diodes are instant- 
ly spotted by the straight vertical or hor- 
izontal line. Selenium rectifiers usually 
have a rounded junction and a slanted, 
shorter vertical leg. Tunnel diodes (where 
as the voltage increases, the resistance 
increases, then decreases, then increases 
again) show a distinctive double- 


test, so flick S3 to the PNP position. Still 
nothing? Throw the transistor away — it’s 
no good. 

On a good transistor, you will get a 
trace like the patterns shown in Figure 4. 
Using the gain control on Quick Tracey, 
set the slope to about 45 degrees, and 
read off the approximate gain on the R4 
scale. Even with the gain control set to 
minimum, you still have a gain of 10, 
because of the series current-limiting 
resistor R3. 

Of course, all this assumes that the 
transistor is properly connected. 
Transistor basing is pretty well standard- 


Although there is not much inside Quick Tracey, the reflections from 
the mirror finish make it look like there is. The nine-volt battery is held 
to the side of the box with a simple homemade aluminum bracket. 


curve trace. 

TRANSISTORS: Connect the col- 
lector, base, and emitter transistor leads 
to the C, B, and E of Quick Tracey. Put 
the polarity switch S3 in the more com- 
mon NPN position, unless you know for 
sure that you are testing a PNP transis- 
tor. Put function switch S2 in the 
“Transistor” position. When S1 is 
depressed, you should get a sloping pat- 
tern with a flat bottom section. Adjusting 
Quick Tracey’s gain control, R4, should 
change the slope. Don't touch the scope 
controls which you previously calibrated 
for equal gain! If you get no significant 
pattern, or the gain control has no effect, 
you may have a PNP transistor under 


ized these days, and there are many 
sources of basing diagrams. If you're not 
sure, try various combinations; Quick- 
Tracy is very forgiving of “goofs” and we 
have yet to hurt a transistor or diode by 
hooking it up wrong on Quick Tracey. 
You will get some mighty weird patterns 
with some mis-connections, and that 
should tip you off. 

Minor variations in the trace can be 
significant. For instance, if the sloped line 
is perfectly straight, the transistor has lin- 
ear response (at least in the low current 
range). A curved, sloping line is charac- 
teristic of RF transistors, which need not 
be linear in most applications. A short 
“tail” at the top of the NPN slope (or bot- 


Figure 5: a) Unijunction 
transistor fest; b) silicon- 


controlled rectifier test. 


tom of the PNP slope) is 
“leakage,” which is 
probably not going to 
bother you unless you 
have a critical applica- 
tion. This tail is com- 
mon, but no tail is 
preferable. 

Incidentally, on all 
Quick Tracey testing, 
don’t be upset if the 
traces show dual lines 
on some oscilloscopes. 
This is due to a non-lin- 
ear condition in the scope common at 
the Quick Tracey working frequency of 
60 cycles, and is not the fault of the part 
you are testing. 

Defective transistors will either 
exhibit no trace at all, or one which is 
obviously not right. Finding defective 
transistors in “bargain” packs is a cinch 
with Quick Tracey. You can sort them 
out by approximate gain, linearity, and 
type (PNP or NPN), and use colored dots 
of paint for coding. Quick Tracey will 
uncover the high percentage of undesir- 
ables in many bargain packs. 


Odd Jobs For Quick Tracey 


Using the principles outlined in the 
circuit descriptions, the astute reader will 
realize that Quick Tracey can be used for 
many other tasks, some of which follow: 

(1) Relative Resistance 
Measurement: Set for diode test. 
Connect unknown resistor as for diode, 
except there is no polarity consideration. 
A horizontal trace means a high resis- 
tance; as resistance decreases, the trace 
slants more and more vertical. Vertical, 
as you recall, means a short circuit. A 
resistance of 100K shows an almost hor- 
izontal trace, tilting upward to about 20 
degrees at 10K, 70 degrees at 1K, and 
essentially vertical at 100 ohms or less. 
This is a good way to test potentiometers 
for open spots or noise (noise will make 
the trace fuzzy as you rotate the shaft). 

(2) Capacitance Testing: You can 
not only tell if the capacitor is good (at 
low voltage), but you can estimate the 
value of capacitance for all units from .05 
microfarads to several hundred micro- 
farads, including those difficult-to-test 
low-voltage transistor electrolytics! Even 
more surprising, you don’t have to worry 
about polarity when testing an electrolyt- 


ic. Just use Quick Tracey as for diodes. 
The pattern will be a horizontal long and 
thin ellipse for .05 mF, growing to a cir- 
cle at about 1 mF, and becoming a verti- 
cal ellipse beyond that value, slowly clos- 
ing to a vertical line at several hundred 
microfarads (which is essentially a short 
circuit to 60 cycles). You can make a cal- 
ibration chart from known values, plot- 
ting value against ellipse proportions. 

(3) Testing Photoconductors: These 
devices have a very high “dark resis- 
tance,” and a relatively low resistance 
when exposed to light. Connect the leads 
of a photoconductor as described for 
diode testing, except there is no polarity 
to worry about. Cover the face of the cell 
with your hand. When S1 is depressed, 
you should get an almost horizontal line 
(depending on the normal dark resistance 
of the type of cell you are using). When 
you remove your hand and expose the 
cell to light, the line will tilt towards ver- 
tical if the cell is good. The more light, 
the more vertical. A graph of the trace 
angle plotted against light intensity could 
be used as a rough light measurement 
device. Some types of cells show rela- 
tively little change; others will go from 
straight horizontal to straight vertical! 

(4) N-Type Unijunction Transistor 
Testing: As shown in Figure 5A, connect 
Base 2 to the G terminal of Quick 
Tracey, Base 1 to the H terminal. Leave 
the emitter unconnected. Set S2 to 
“Diode” and depress $1. You should get 
a slightly slanted horizontal line, since the 
unijunction has a high resistance with an 
open emitter. Now touch the emitter to 
G and then to H and you should get the 
traces shown in Figure 5A. 

(5) Silicon-Controlled-Rectifier (SCR) 
Testing: Connect the anode and cathode 
as shown in Figure 5B. Leave the gate 
unconnected. Set Quick Tracey for diode 
test. When S1 is depressed, you'll get a 
horizontal line, perhaps with a curved 
tail. When the gate is connected to G (use 
a clip lead), you'll get a trace that looks 
like a normal diode. The vertical leg 
shows that the SCR is properly conduct- 
ing during the half-cycle when the anode 
and gate are positive with respect to the 
cathode. 

Our original Quick Tracey prototype 
has been in use for over 30 years, and 
has easily paid for itself in savings on bar- 
gain transistors, diodes, and SCRs. 
Super-sleuth Quick Tracey will uncover 
defects that other testers miss, and show 
some things that only the most expensive 
testers check. 

Quick Tracey's fee is low for the ser- 
vice performed. Quick Tracey’s motto: 
“Stamp out bad semiconductors!” NV 


Ti - Small 6.3-volt filament transformer (see text) 


BPI, BP2, BP3 - five-way binding posts (Radio Shack 274-62) 


BI - 9V battery, Burgess 2U6 or equivalent 


Ri, R2 - 1K 1/4-watt carbon resistor 
R3 - 10K 1/4-watt carbon resistor 


R4 - 100K linear-taper potentiometer 
Cabinet - See text 
Dialplate - Mallory #380, Ohmite #5000 (see text) 


PARTS 
LIST 


Miscellaneous: AC line cord, pointer knob, three alligator clips, dry transfer letter- 
ing, wire, solder, screws, nuts, aluminum scrap for battery mounting bracket, and 


terminal strips. 
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SE HABLAN ESPANOL | 


Please have the make and 
model number of your 
current cable box so that 
we could give you the best 
available systems in your 
area. 


ePERSONALIZED ASSISTANCEs 
eCOMPETITIVE PRICINGe 


CATV 1 PC. SYSTEMS 
All orders leave NOVA 5600 $235.00 
d ae NOVA 5700 $225.00 
Same day or snipping NOVA 5800 $225.00 
is on us. NOVA 5750 $320.00 
Also new Maestro $300.00 
Call for your All stock is new and 


by-step hook-up sheet. 
accessory needs. 


FILTERS. 

TOLL FREE ORDER LINE CHANNELS #2 THRU #23 | $20.00 
1-800-361-4586 CONVERTERS: (PARENTAL LOCKOUT) 

e * PANASONIC: $89.00 
e NO ILLINOIS SALES: NOVA CENTURY: $79.00 
TECHNICAL HELP: 1-630-889-0281 VIEWSTAR: $79.00 
REMOTES: $20.00 
REMOTE A/B SWITCH: $35.00 
PATCH CORDS: $1.25 
FILTERS: $20.00. 
TV 86: $75.00 


30 DAY MONEY BACK GUARANTEE 


1 YEAR WARRANTY 
Prices subject to change without notice! 


P.O. BOX 1494 
ADDISON, IL 60101 
INFO 1-630-889-0281 
FAX 1-630-889-0283 
HOURS: Mon. thru Fri. 9-6, Sat. 10-2 
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ast year in this column, we 
discussed using custom con-trols in 
developing Windows . software. 


Custom control technology has 


advanced so rapidly that a 
good chunk of that at 

earlier column is now obsolete 

information. Forget about 

the .VBX and .O 

controls 


mentioned in 
the previous column 
— Microsoft has now 
decreed that the future of custom 
controls now revolves around something 
they call ActiveX controls. 

ActiveX isn’t nearly as new as its name, however. 
ActiveX control technology is really an improvement of 
existing .OCX controls. Like .OCX controls, Activex 
components are “packages” of code that accomplish 
specific functions and communicate with Windows 
programs and other ActiveX components. However, 
there are some major differences between ActiveX 
components and .OCX controls. 

For one, ActiveX controls can be used in Web 
pages, stand-alone applications written in Visual Basic 
or C++, and in Visual Basic for Applications (VBA) 
macros written for Windows applications like Excel or 
Adobe's PhotoShop. 

Another major difference is that Activex controls 
can be developed using the comparatively simple Visual 
Basic language, unlike the heavy duty C++ 
programming required for .OCX development. 

Finally, ActiveX controls can also work with the 
Macintosh version of Internet Explorer (version 2.1), as 
well as the Mac version of Netscape Navigator with the 
ActiveX controls plug-in. 

Microsoft is backing ActiveX to the hilt as the basis 
for Windows programming, macro development for 
Windows applications, and to add functionality to Web 
pages. ActiveX is Microsoft's main counter-strike 
against Java for Web development. All this means is that 
it doesn't matter if you love or hate ActiveX technology; 
you'll need to know something about it. 

ActiveX pecreiony is developing rapidly and is in 
a major state of flux. For the very latest developments, 
re must visit Microsoft's Web home page at 

ttp://www.microsoft.com — Several ActiveX controls 
can be downloaded free from this site along with 
documentation for Activex technologies. 


The Idea Behind Controls 


In the previous column on controls, | compared 
Windows to a solderless breadboard. A solderless 
breadboard has 2 pattern of conducting strips 
underneath that allows easy interconnection of 
integrated circuits and other electronics parts along 
with common connection points for the supply voltage 
and ground. In the same way, the Windows operating 
system provides agi or different programs to 
communicate with each other, standard memory 
locations, etc. The “integrated circuits” of Windows are 
controls. In fact, Windows itself is nothing more than a 
large collection of controls. 


Controls are an example of object-oriented 
programming. Controls are not subroutines; 
instead, the programming code and data 
of each control is “encapsulated” ; 
and entirely separate from 
other controls (that Bev 5 
is, objects) “a 
and the as 


of the pro- 

gram. Because of 

this, controls can be re- 

used from one application to 

another without modification. You don’t 

program controls; instead, you set their 
“properties.” 

Properties include such things as the name by 
which the control is referred to in a program, the text of 
any caption displayed by the caption, and the 
foreground and background colors of the control and 
any displayed text. Each control will have its own 
individual set of properties, and their settings can be 
changed during execution of the program in which they 
are used. For example, you could ci nge the text of a 

t of program 


control’s caption property as a resu 
execution. 

Some familiar Windows controls include buttons, 
message boxes, horizontal and vertical scroll bars, 
uttons, check boxes, and even windows 


radio 


themselves. Not all controls are visible to users. One 
very useful control that has been available since the 
introduction of Visual Basic is the timer. Its properties 
allow it to trigger another event, such as displaying a 
message box, after a pre-set amount of time. However, 
this control is not displayed in the user application 
(although it is visible to programmers). 

Controls respond to events, such as a mouse click, 
the cursor entering and/or leaving a certain area, 
calculation of a certain numeric or logical value, 
occurrence of an error, etc. Events are communicated 
to/from controls via messages passed between 
controls and the user interface (i.e., Windows). The 
exact event(s) a certain control will respond to can 
usually be set like other properties, although some 
controls are written to respond only to one event. 

Controls must be used within “containers.” A 
container is Windows itself, an applications program, a 
taastetek environment (like Visual Basic, Visual 
C++, or Delphi), or a Web browser. 

The first controls available for use with Windows 
applications were .VBX (Visual Basic extension) 
controls, which were 16-bit controls. Visual Basic came 
supplied with a set of controls, and soon a cottage 
industry grew up to supply additional .VBX controls. 
.VBX controls could also be used in Microsoft's Visual 
C++ and Borland’s Delphi, and they could be created 
using C++ and-the Microsoft Foundation Classes (MFC) 
library of routines for C++ programmers. 

.VBX controls were replaced by .OLE (object 
linking and embedding) controls, which were soon 
renamed .OCX controls. These were similar to .VBX 
controls, but were 32-bit controls designed to take 
advantage of Microsoft's OLE standard to allow 
communication between Windows pd one .OCX 


was also part of a concerted effort by Microsoft to force 


Windows users to migrate to a 32-bit 
environment as quickly as possible. 

While Microsoft was focusing on desktop 
PCs and their hard drives, Netscape and Sun 
were focusing on the Internet and emergin 
Web technologies. When Netscape release 
their Navigator browser and Sun released the 
Java programming language . for Web 
applications, Microsoft was caught flat-footed. 

ey were desperate to come up with some 
sort of meaningful response. 

The response turned out to be Activex. 


Inside an ActiveX Control 


All Windows controls, including Activex, are 

based on Microsoft's component object model 

(COM). The COM standard describes how any 

object used as a control is able to communicate 

with other controls. Such communications are 

called si and involve the properties and status 

of a control (such as its background color or whether it 

is enabled or not), and data and instructions for other 

controls. Messages are passed between controls 

through interfaces. Control interfaces are a set of 

software protocols that allow controls to make requests 

of each other and transfer data. COM also specifies that 

controls are not stand-alone programs, but instead 
must be used within a container. 

While the COM standard was originally developed 
for Windows, it is not restricted to Windows. COM now 
includes cross-platform support with full binary 
capability, as demonstrated by the recent introduction 
of ActiveX controls for Mac browsers. 

The next element of an ActiveX control is OLE. OLE 
is best known for its linking and embedding between 
Windows applications. OLE means you can embed an 
Excel spreadsheet in a Word document, and if changes 
are made in the Excel spreadsheet, the embedded copy 
in the Word document is automatically changed. O 
also enhances data transfer between objects and 
controls, as well as data storage by both. 

When Microsoft decided to get serious about the 
Web, they had no trouble getting a competing browser 
ready, since a browser is a relatively simple 
development task (compared to an operating system, 
for example). Responding to Java was a little more 
difficult, since rgiees new programming language 
would not be a simple task. Moreover, Microsoft 
wanted a high level of integration between its desktop 
software and Web software. The obvious solution was 
to enable .OCX controls to use Web browsers as a 
container. However, the .OCX specification needed to 
be modified for use over the Web. The result was 
Activex. 

One big problem with many .OCX controls was 
that they were simply too big for efficient transfer over 
the Web at 28.8 or slower rates. ActiveX solves this 
problem by significantly reducing the mandatory 

overhead” called for in the .OCX specification, such as 

the object linking and embedding software protocols. 
Since ActiveX controls will not have parts of a word 
processing document embedded in them, or be linked 
to a spreadsheet, such protocols are unnecessary. 
(Such OLE protocols can be added to ActiveX ‘if 
desired, however.) 

In programming environments like Visual Basic, 
Visual C++, of Visual Basic for Applications. Activex 
controls can be added to their “toolboxes,” much like 
the standard button, slider, text box, etc. controls 
supplied with those programming environments. 
ActiveX controls are used like the standard controls by 
clicking on the desired control in the toolbox and 
locating the icon for the control on a form. (See the 
sidebar about Visual Basic for Applications.) 

Microsoft's Internet Explorer browser comes 
supplied with several ActiveX controls specifically 
developed for use with Web pages. A list of these is 
pret in Table 1. If a Web page using those controls is 

rowsed, those controls are automatically loaded from 
the PC’s hard drive. If the control is not one of those 
supplied with Internet Explorer, the control is 
automatically downloaded and installed on the user’s 
hard drive (we'll discuss this in more detail later). While 
the latest version of Netscape’s Navigator browser does 
not support ActiveX, a “plug-in” for Navigator that 
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Software Wizardr 


supports ActiveX is available. This can be included on 
the Web page and downloaded by _ users. 
For more information about this plug-in, visit 
http://www.ncompassiabs.com 

Adding ActiveX controls to Web pages you're 
developing is a different matter, however. You'll have to 
go into the HTML file for the Web page to add them. 


Adding ActiveX Controls to HTML Files 


ActiveX controls are used as part of a scripting 
language for a HTML browser, such as the VBScript 
used with internet Explorer 3.0. ActiveX controls are 
“declared” by placing a description of the control and 
its Besse between a pair of OBJECT tags. The 

ration includes a name for the control, and the 
control is referred to by that name in VBScript. 

Let’s suppose that you want to use a timer control 
ina HTML file. Here’s the code you would use: 


<OBJECT 
classid="clsid:59CCB4A0-727D-11 CF-AC36- 
00AA00A47DD2” 
id="tmrEventTrigger” 


> 

<param name="Interval” value="500"> 
ram name="Enabled” value="True”> 

</OBJECT> 


The “classid” line is a unique identifier for the 
specific ActiveX control that is being made available for 
use (in this case, the timer). When your browser 
encounters the classid line, it checks your PC to see if 
a copy of that control is located somewhere on your 
hard drive. If not, the Internet Explorer browser will 
display a message box notifying the user that the 
control is not available and must be downloaded. The 
user has the option of canceling the download or 
proceeding, 

The “id” is the name by which the control will be 
referred to in VBScript; you can use any name you want 
as long as it follows Visual Basic naming conventions. 
(Notice we use the “tmr” prefix to identify the name as 


Table 1 


ActiveX Controls Supplied with Internet Explorer 3.0 


Web Browser: Displays HTML pages and ActiveX controls 
HTML Layout: Displays two-dimensional HTML areas 
Gradient: Shades a specified area of a HTML page or transitions 


between colors 


Hotspot: Adds transparent hotspot to a HTML document 
Image: Displays .WMF, .JPG, .GIF, or .BMP format image files 


Label: Creates text labels 


TextBox: Creates multiple line text-entry and text-display boxes 
ComboBox: Creates a drop-down option list and select box 


ListBox: Creates a scrollable list of options 


CheckBox: Lets users select options by checkable boxes 
OptionButton: Lets users select between multiple options 
ToggleButton: Creates a button with a toggle (on/off) selection 


CommandButton: Creates a pushbutton control 
ScrollBar: Creates horizontal and vertical scroll bars 


TabStrip: Creates multiple pages that can be selected via tabs 
SpinButton: Creates a button that can be pushed up or down 


Menu: Creates a pull-down menu or menu button 


Popup: Displays specified HTML documents in a pop-up window 
ActiveMovie: Displays streaming and non-streaming media, including 


sound, video, and video synchronized with sound 


Chart: Creates various types of charts in different styles 
Marquee: Scrolls an HTML file in a horizontal or vertical direction at a 


specified rate 


StockTicker: Continuously displays changing data that can be 


downloaded from a specified URL 


Timer: Causes certain actions to be performed or scripts executed at 


specified time intervals 


Preloader: Downloads a specified URL and puts it into the cache 
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belonging to a timer control.) For controls that. are 
visible to the user (unlike the timer), an “align” can 
follow “id” to s we where on the Web page the 
control should be placed. The “param name” lines 
identify and initially set the properties of a particular 
control. For a timer, the pr es are “enabled” 
Sage) the control is functional or not) and “interval” 
the time interval in milliseconds before the timer event 
will be triggered). Different ActiveX controls will have 
different properties to be set. 

using ActiveX controls in HTML documents. is 
simplified through the use of the ActiveX Control Pad, 
which contains a full set of the controls included with 
Internet Explorer 3.0. A beta version of this is currently 
available from Microsoft's Web site. To be honest, using 
ActiveX controls in HTML documents is currently a big 
pain in the nether regions, and Control Pad is far from 
a satisfactory solution. However, future Web authoring 
tools from Microsoft and other vendors are expected to 
have extensive support (like point-and-click from a 
toolbar) for ActiveX controls, 


Creating ActiveX Controls 


“Creation” of an ActiveX control does not always 
involve writing a lot of original code. Some Activex 
authoring tools, like the forthcoming new version of 
Visual Basic, will allow you to enhance existing ActiveX 
controls by adding new properties and events to them. 
(See the accompanying sidebar about new 
developments in Visual Basic.) These same tools also 
let you create new ActiveX controls by assembling 
existing controls into new controls. However, you 
cannot distribute (whether for free or for grese any 
controls you create using existing controls without 
obtaining the permission of the original -control 
developer(s). 

Totally new ActiveX controls can be created using 
any 32-bit Windows programming, environment that 
can produce a stand-alone executable (EXE) file. This 
includes C, C++, Visual J++ (Microsoft's visual Java 
Pies blab tool), and the forthcoming new versions 

f Visual Basic and Delphi. If you use C++, developing 
an ActiveX control is greatly 
simplified by using version 4.1 or 
later of Visual C++ and the 
Microsoft foundation classes (MFC) 
library. Microsoft has recently 
introduced a new tool called the 
ActiveX template library (ATL), 
which includes several C++ 
templates that do a lot of the 
—< work of OLE programming 
(or you. 

Developing ActiveX controls is 
not something for the casual 
programmer, however. You'll need 
a good understanding of the 
Windows 2 lications program 
interface (A i and the meaty. 
which is the Windows95/NT 
system-level database that will 
largely replace .INI files in, all 
current and future versions of 
Windows, The Windows95 registry 
is REGEDIT and the Windows NT 
version is REGEDT32. You should 
also be familiar with basic registry 
cee calls. This emphasis upon 

e registry is because all Activex 
controls are “inventoried” there 
using their “classid” identifiers. 
When a Web page using an Activex 
control is accessed by a PC using 
Internet Explorer 3.0, Windows 
looks at the registry to see if the 
control is already on the PC’s hard 


"You will also need to have a 
ae understanding of how OLE 
nctions and OLE calls to develop 


ActiveX components. In particular, knowledge of the 
various interfaces and calls will be necessary so 
your ActiveX controls can successfully communicate 
with other controls, applications, and Windows itself. 
None of this — the registry, OLE, COM interfaces — is 
especially difficult, but it is unfamiliar to many Windows 
developers. To help developers, Microsoft has an 

iveX software development kit (SDK) that contains a 
library of COM interfaces and calls, utilities, sample 
controls, and a documentation library. Information on 
oe the SDK can be obtained from the Microsoft 

site. : 

Earlier in this month’s column, we mentioned that 
ActiveX controls can be used with Macintosh Web 
browsers. ActiveX controls for Web pages can also be 
developed on the Macintosh. The only Macintosh 
programming environment suitable for ActiveX control 
development is Metrowerks Code Warrior used in 
conjunction with Microsoft's ActiveX SDK for the 
Macintosh. f 

There is promise that ActiveX control development 
will soon get much easier for Windows developers. For 
several weeks prior to writing this column, | have been 
using a beta version of the control creation edition 
e of ee Basic. ane a ie 
ncorporated in the upcoming vers : Visual 
Basic, and it greatly sim ities the development of 
ActiveX controls. The CCE handles most of the OLE and 
COM calls/interfaces for developers, allowin 
programmers to focus on developing the control itse 
father than spending time and effort on the control's 
communications with other controls and Windows. The 
big disadvantage of the CCE is that it uses Visual Basic 
to develop ActiveX controls, which limits the power and 
versatility of the controls. However, the trade-off for 
simpler, faster development is worth it in many 
situations. Expect to see a version of the CCE to start 
appearing in the future versions of other programming, 
tools like Visual C++, Delphi, ete. 


Security Issues 


Two concerns whenever any software — like 
ActiveX controls — is transferred over the Web involve 
getting payment from developers who use the control 
and prvccive® st viruses and other corruption. On 
the first point, eX has a lot going for it; on the 
second, it significantly lags Java-based code. 

ActiveX allows controls to be distributed with 
either a developer or a runtime license. A developer 
license lets users use the control when developing 
other software or Web pages. In contrast, a runtime 
license lets users access the control as part of an 
application or Web page, but prevents the control from 
being copied into another application or development 
tool. pido agreements can be implemented on- 
line, if desired. For example, if a user accesses a Web 
page using runtime licensed controls, the controls 
could not be downloaded to the user's PC and 
displayed until the user completed an on-line licensin: 
a ent. Many ActiveX developers, like Microso 

istribute controls that require no runtime licensing, 
but which do implement developer licensing. However, 
there is no requirement to implement any licensing 
arrangements. = Pa 

it comes to preventing a virus or other 

problem from entering a user’s PE via a downloaded 
ActiveX control, however, ActiveX is currently a less 
secure technology than Java. Tests conducted by 
several industry publications have clearly shown that a 
virus can be introduced into a PC far more easily by 
downloading an ActiveX control than by downloading a 
Java applet. Not surprisingly, Microsoft disputes 
severity of the problem and promises that any secu 
concems will be addressed in future updates to Acti 
technology. However, this security “hole” will be 2 real 
limitin or in the use of downloaded Activex 
controls on the Web until it is successfully resolved 
Perhaps the best short-term strategy is to restrict use of 
ActiveX controls on Web pages to those controls 
already part of Internet Explorer 3.0. 


oftware 


The Future of ActiveX 


In previous columns, I've stressed how 
rogramming is moving toward an object-based model 
n a visual environment. Programming in the future will 
largely involve the skillful assembly and manipulation of 
objects to create applications instead of the writing of 
thousands of lines of code. ActiveX is a major step 
toward realizing that future. 

There are three big advantages of ActiveX controls 
over Java applets. Perhaps the most important is that 
ActiveX controls can be used in Web pages, in stand- 
alone applications, and in Visual Basic for Applications 
macros while Java applets are generally restricted to 
Web pages. For developers, this means a far larger 
market for ActiveX controls than for Java applets, and | 
Big Changes in Visual Basic 

Late in 1996, Microsoft made two moves to increase 
Visual Basic’s popularity. One — the control creation 
edition (CCE) — is discussed in this month’s column. The 
other move was more subtle, but may have even greater 
long-term impact. _ 

Figure 1 shows the opening screen that greets you 
when you open Visual Basic CCE. Notice that you have a 
choice of three options for a new project: a standard .EXE 
file, a control group (CTLGROUP), and an ActiveX control. 
The standard .EXE file is similar to programs created with 
previous versions of Visual Basic, and these files are 
intended for distribution on floppies or CD-ROMs. A 
CTLGROUP file is a collection of ActiveX controls that 
make up a new ActiveX control. The ActiveX option is the 
one you select when you want to create a new Activex 
control from scratch. 

When creating a new ActiveX control, Visual Basic 
CCE discards all elements of Visual Basic not required for 
a functioning control. This includes items like the Jet 
database engine, report writing functions, file 


Be & 


Activex 
Control 


Standard EXE +(GRIGRGUP 


expect more ActiveX controls to be created than java 
applets. } 

Asecond advantage is that ActiveX controls can be 
created using a variety of Programing rein es that 
many people already know, like C++ and Visual Basic. 
Java applets must be written in Java, which is a Rene 
difficult language most developers will have to lear. (If 


ActiveX will soon be an absolute necessity for Windows 
programmers and Web page developers. | also feel that 

ople who can create ActiveX controls are going to be 
in very big demand over the next few years. The 
ActiveX wave will be enormous, and those who are 
prepared to surf it will be in for the ride of their lives! 


they already know Java, Visual J++ can 
be used to create ActiveX controls.) 
The final big advantage is that a 
substantial number of Activex 
controls are already available — over 
1,000 as of September, 1996 — with 
more introduced each month. 
Because of these factors, | 
believe a good working knowledge of 


management functions, etc. Through 
such “streamlining,” Visual Basic CCE 
produces compact, executable files 
well-suited for distribution over the 
Web or included as part of larger 
applications. 

Figure 2 shows the design 
interface of Visual Basic CCE, and this 
interface will be used in all future 
versions of Visual Basic. The interface 
shown in Figure 2 is set for ActiveX 
control design, and displays three 
windows: a properties window, a form 
layout window, and a project window. 
The properties window lets you view a 
list of control properties in alphabetical 
or categorical order. The form layout 
window lets you arrange the visual 
appearance of the control. The project 
window shows all the files that go into 
making the control. In Figure 2, only 
one file (Axbutton.vbp) is in use. 

Figure 3 shows the code window 
for the Axbutton’ control. If you've 
used Visual Basic before, this code will 
look very familiar: it is Visual Basic! 
There are a few new additions to 
facilitate Web use (such as for 
handling URLs), but it is essentially the 
same Visual Basic that's been around 
for years. 

Microsoft also recently an- 
nounced that it has licensed Visual 
Basic for Applications (VBA) to other 
software companies. This is part of 


A Marriage Between the 
BeBox and the Macintosh??? 


My column a few months ago about Be, Inc., and their 
BeBox provoked a lot of interest. Now, it seems as though 
Nuts & Volts readers weren't the only ones excited over the 
BeBox. 

It's no secret that Apple’s efforts at developing a new 
version of its Macintosh operating system have not been very 
successful. System 8 — code-named “Copland” — had been 
promised since 1993, but Apple announced in mid-1996 that 
it was abandoning the effort. In the meantime, Windows985, 
and especially Windows NT, closed the gap on the Mac's 
System 7. In several key areas — such as multitasking, 
protected memory, and file systems — Windows NT is clearly 
superior to System 7 and even the promises of System 8. 

In my column about the BeBox, | noted the many links 
between Be and Apple. Be was founded by former eh 
executive Jean-Louis Gassée, the BeBox uses PowerPC 
microprocessors, and it is possible to develop software for the 
BeBox on the Macintosh. One big difference, however, is the 
Be operating system. The “BeOS” is a couple of quantum 
levels above anything available on a desktop short of a 
workstation. It's the sort of operating system that could give 
Apple a decisive advantage over a Windows PC. 

Gil Amelio, Apple’s new CEO, must've thought so too. At 
the time this was written. Apple and Be admitted they are in 
negotiations over licensing the BeOS to Apple! 

In the fall of 1996, Be released a version of the BeOS for 
Power Mac platforms. Power Comentng. the Mac clone 
manufacturer, started bundling it with their Power Mac clones. 
Tests by Macintosh eagez es showed the Power Computing 
clones ran faster and had fewer problems (crashes, “hang 
ups,” etc.) when running BeOS instead of System 7 and its 
enhancements. 

Whether Apple will license BeOS, and whether Apple will 
make changes to it, was still not finally decided at the time this 
was being written. However, the raw performance of the 
BeOS, coupled with its state-of-the-art multitasking and 
multimedia features, would make it a natural for the 
Macintosh. With no viable options of its own, the decision to 
license BeOS would seem like a no-brainer. | hope Apple has 
done so by the time you read this! 


Microsoft's strategy to make VBA the standard macro 
scripting language for applications programs. Among the 
first adopters of VBA include Great Plains Software, 
Adobe, Micrografx, Visio, Autodesk, Intergraph, Texas 
Instruments, Rockwell, Seagate Software, Symantec, and 
Siemens. Many of these companies — Texas Instruments, 


| 
you create stand-alone applications, ActiveX controls, and | 
develop macros for a growing number of applications 
software. Add its ease of use and short learning curve to | 
such versatility, and you get the feeling that Visual Basic | 
will soon be the programming language to know for most 
technical professionals. 


Rockwell, Siemens, etc. — produce 
ia) ~Windows software for 
"4 manufacturing and 
industrial applications 
where the required 
macros can be quite 
complex. But VBA will 
also be the macro 
language for future 
editions of such 
popular applications as 
Adobe's PhotoShop. Of 
course, VBA will remain 
the macro language for 
all of Microsoft's 
applications. 
Cand C++ will stillbe 9 > 
required tools formany | para 
advanced program- 9) 9): 
ming tasks (such as 
writing device drivers), 
but Visual Basic will let 
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you to connect to a PC’s keyboard 
port using either RS-232 or RS-485 
interfaces, and still be able to use 
the existing keyboard. The Keyat is 
designed to aid software testing, 
allowing a test controller to simulate 
keyboard use without having to add 
any special software or communica- 
tion hardware to the target computer 
system you are testing. The Keyat is 
addressable, and the RS-485 inter- 
face allows you to have one host 
computer control the testing of up to 
58 target systems simultaneously. 

You can send the Keyat ASCII, 
scan codes or keyboard codes. The 
Keyat can also monitor keyboard 
sessions for developing regression 
test data, or for detecting key combi- 
nations which are causing software 
problems. The compact unit 
(3.5"x2.2"x1.5") comes complete 
with manual and keyboard adapter 
cable. 

For more information, contact: 


L3 SYSTEMS 
P.O. BOX 2954, DEPT. NV 
REDMOND, WA 98053 


COUNTERSURVEILLANCE 
DETECTION SYSTEM 


heffield Electronics introduces 

the Model 262 countersurveil- 
lance detection system. This unit 
detects room, telephone/fax, pulsed 
tracking, video, and body transmit- 
ters. It also demodulates FM RF for 
voice verification. Other features 
include carrier-current and subcarri- 
er demodulation, telephone line 
input, a high gain contact micro- 
phone amplifier, sensitivity control, 
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and a recording output jack. : 
For more information, contact: 


SHEFFIELD ELECTRONICS 
P.O. BOX 377940, DEPT. NV 
CHICAGO, IL 60637-7940 
312-324-2196 


18-PIN MICROCONTROLLER 


C715 9 


ce 
Microcontroller in 


icrochip Technology, Inc. intro- 

duces the PIC16C715, an 
eight-bit one-time-programmable 
microcontroller for mixed-signal 
applications that are space con- 
strained, highly complex, and fea- 
ture intensive. The PIC16C715 
brings affordable and accurate 
eight-bit analog-to-digital converter 
capabilities with 2048 words (2K x 
14) of on-chip EPROM program 
memory and 128 bytes of RAM for 
data memory to applications requir- 
ing the execution of complex algo- 
rithms and control code. 

For more information, contact: 


MICROCHIP TECHNOLOGY 
INCORPORATED 
2355 W. CHANDLER BLVD. 


DEPT. NV 
CHANDLER, AZ 85224-6199 
602-786-7200 FAX: 602-899-9210 


40 MHZ DIRECT DIGITAL 
SYNTHESIZER 


ovatech Instruments, Inc. intro- 

duces the model DDS6m direct 
Boon, synthesizer module. The 
DDS6m is a 40 MHz signal source 
on a 2.5” x 3.5” circuit board. It pro- 
vides both sine and clock Output sig- 
nals simultaneously and is RS232 
programmable from 100 Hz to 40 
MHz in 0.025 Hz steps. The fre- 
quency setting can be saved in 
EEPROM memory so it returns to 
the saved value after a power inter- 
ruption. The DDS6m has excellent 
spectral re, with a typical phase 
noise value being <125 dBc @ 1 


KHz offset. The timebase is jumper 
selectable between an internal 5 
ppm crystal oscillator or an external 
clock input. The phase of the output 
signal is programmable in 11.25 
degree increments. 

The DDS6m is available from 
stock at $295.00 list. 

For more information, contact: 


NOVATECH INSTRUMENTS, INC. 
1530 EASTLAKE AVE. EAST, 
STE. 303, DEPT. NV 
SEATTLE, WA 98102 
206-322-1562 FAX: 206-328-6904 
E-MAIL: novatech@eskimo.com 


i . 


eee HS-105 heat shrinkable 
tubing is highly conformable and 
comes in sizes up to 4” OD that can 
be custom color matched to blend 
with surrounding substrates. 
Unaffected by chlorinated cleaners, 
most chemicals, gasoline, oils, and 
salt water, this UV stable tubing cre- 
ates a smooth and attractive protec- 
tive covering. 

Insul-Grip HS-105 PVC heat 
shrinkable tubing is priced according 
to size, quantity, and color require- 
ments. 

For more information, contact: 


INSULTAB, INC. 

50 EVERBERG RD., DEPT. NV 
WOBURN, MA 01801 
1-800-468-4822, 617-935-0800 
FAX: 617-935-0879 


ELECTRONIC IMAGERS 


lectrim Corporation announces 

the addition of two cameras to 
their solid-state electronic imagers. 
The new color model, the EDC- 
1000E permits the user to digitize 
an RGB color image at up to 
652x494 pixels (with 24-bit color 
depth). The monochrome model, the 
EDC-1000N, provides 256 gray 
scales at 652x494 pixel resolution. 
Like their earlier versions of elec- 
tronic imagers, the EDC-1000E and 
EDC-1000N are compact, digitally 


like cameras. 

The EDC-1000E and EDC- 
1000N use low noise (15 electrons 
per pixel) frame transfer CCD image 
sensors operating in non-interlaced 
(progressive scan) mode. Other fea- 
tures include: low dark current, anti- 
blooming, high photo response uni- 
formity, 7.4. square pixels, geomet- 
ric fidelity, no dead space between 
pixels, computer controlled expo- 
sure time, computer control of gain 
and dark level, computer controlled 
sub-array scanning, asynchronous 
scanning (external triggering of 
frame reset and scan), and data col- 
lection rates of up to two megabytes 
per second. 

Price of the EDC-1000E is 
$900.00 and price of the EDC- 
1000N is $800.00. All Electrim cam- 
eras include camera head, ISA 
interface card, cable, and software. 

For more information, contact: 


ELECTRIM CORPORATION 
356 WALL ST., DEPT. NV 
PRINCETON, NJ 08540 
609-683-5546 FAX: 609-683-5882 
1-800-683-5546 
www:http://electrim.com 


A J. Knott intricate metal stamp- 
ings are produced in sizes from 
0.005” to 0.060” thick with toler- 
ances to +.0005” on holes, depend- 
ing upon thickness, and +.003” on 
form dimensions. Manufactured in 
production volumes, parts can be 
supplied loose, reel-to-reel, on tape- 
and-reel, on strip, in tubes, and in 
thermoformed trays to accommo- 
date a wide variety of automated 
assembly equipment. 

For more information, contact: 


A. J. KNOTT TOOL & MFG. CORP. 
179 FORTUNE BLVD. 
P.O. BOX 368, DEPT. NV 
MILFORD, MA 01757 
508-473-1234 FAX: 508-473-0824 


Javanco 


The Electronics “Five & Dime”! 


40,000 FT? OF REAL BARGAINS 


@ diodes 

@ LEDs 

® telephone parts & acc. 
@ resistors 

®@ capacitors 

®@ switches & relays 

®@ connectors 


© computer parts 

© misc software 

@ TVIVCR service parts 
@ICs 

@ sockets 

@ tubes 

® transistors 


® wire & cables 

®@ obsolete parts 

@ equipment racks 
@ knobs & hardware 
® circult boards 

@ subassemblies 

@ neat “junque” 


®@ tie-wraps 

© batteries 

@ fuses 

®@ crystals 

@ oscillators 
@ fans, meters 
@ speakers 


We have one of the largest selections of common and “hard to find” integrated 
circuits available. Check out our huge inventory of new and used computer 
equipment. We offer quick turn-around order processing. Call us first for the best 


selection and lowest price! 


Call or write 
for a catalog 


Orders only: 
(615) 244-4444 
BBS: (615) 244-4445 Fax: (615) 244-4446 
http://www.javanco.com 


1-800-JAVANCO (528-2626) 


501 12th Avenue South - Nashville, TN 37203 


+ Hours: 8:30a-5 


30p CST M-F 9a-ip CST Sat 


Write In 97 on Reader Service Card. 


MISC. ELECTRONICS WANTED cont. 


TESTERS WANTED: Immediate offers made 
for Ultrasonic, Magnetic Particle, Eddy 
Current, X-Ray and Borescopes, 24hrs. 
Leave detailed message with make/model. 1- 
800-530-3371. 


WANTED: OLD, new, used, Western 
Electric, RCA, Telefunken, GE, Jan, 
Mcintosh, Marantz, Dyna, Fisher, JBL, EV, 
Tannoy, Jensen, EMT, Thorens, Fairchild, 
Altec, Westrex: TUBES, speakers, amps, etc. 
aene™ Corb, 713-728-4343, FAX 713-723- 


WANTED: ELECTRICAL materials, Allen- 
Bradley, Agastat, Appleton, Crouse-hinds, 
T&B, Square D, Pyle National, Russel & Stoll, 
circuit breakers, fuses, connectors. Call 
canes Sales, 805-376-9044, FAX 805-376- 


WANTED: HIGHEST prices paid for Western 
Electric tubes and equipment, also wanted 
2A3, 10, 45, 50, KT-66, KT-88, 5691, 5692, 
6550(st), and Altec 604B/C speakers. Don 
Singerhouse, PO Box 768, Maywood, NJ 
07607. Phone/Fax: 201-843-8682. 


INVENTORY WANTED: 
Transistors, semiconductors, capacitors, PC 


WANTED: ALLEN Bradley/stackpole 
composition resistors, 1/2W, 1W, & 2 watt. 


MICROWAVE MIKE, the RF Plumber, needs 
waveguide, fixed and transportable 
microwave radios, and related hardware. Fax 
your available inventory to 609-875-7577 or 
Call 609-875-1189. 


WANTED: ELECTRON tubes, ICs, semicon- 
ductors. Astral, PO Box 707NV, Linden, NJ 
07036. Call 1-800-666-8467. 


WANTED: GOOD TEKTRONIX 434. CALL 
DAVID, 415-567-8504. 


1 WANT it and | want it now. | want all of your 
SIMM memory. IBM, Mac, new, used, even 
defective. | want it all. Highest $ paid. Now 
selling memory. We can beat any printed 
price in Nuts & Volts. Call 1-800-4-MEMORY 
now! Voice/FAX. 


WANTED: EXCESS ELECTRONIC INVEN- 
TORIES, ICs, MEMORY, EPROMs, PALs, 
LEDs, CIRCUIT BOARDS, DIODES, AND 
TRANSISTORS. CALL ACTIVE MICRO, 
310-494-4851 OR FAX 310-494-4913. 


WANTED: BALANCING machines & vibra- 


ics, Hofmann, 

Schenck, IRD 
x . Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 
310-538-8273. 


Nevada, 
; ist 


; Tell us the 
m best price you 
- - ne 2 
were offered, 


where you got 
it from, and 
let us try to 
beat it. 


lhe filter cong 


Positive Notch 
Filters 


Large STOCK on all Available Channels 
2 thru 24, 95 thru 99 
0,1,57,58,59,60,61,A1,A2,A3,A4,A5 
ORDER BY SINGLE CHANNELS 


We Specialize in Large Quantities on every) Channel 
PRICES AS LOW AS $6.00EA 


NOBODY BEATS OUR PRICES 


Monday - Friday (8am to 5pm) Central Time 
QUALITY METAL CYLINDER TYPE NON-TUNABLE 
ABSOLUTELY NO DRIFTING PROBLEMS 


1pc-$16.00 5pcs-$14.00 10pcs-$12.00 
25pcs-$10.00 50pcs-$8.00 
Positive "G" Series Filter 
1pc-$30.00 5pcs-$28.00 10pcs-$25.00 


Tom G.-FL Excellent Service, fast and quick. The only bad thing about this company 


David P.-CA We called around for help on filters and nobody had any answers except 
one, call the "THE FILTER COMPANY” we did and had an answer in a matter of 


PHONE & FAX ORDERS: 


1-800-235-8080 


VISA, MASTERCARD 
DISCOVER, UPS COD 
CHECKS BY PHONE 


Anyone implying theft of Cable 
Service will be denied assistance 
We do not sell Data Blockers, 
Bullets or FM Traps !!!! 


Give our 800 line a howl for the best 
service in the Country......!!!! 


A "TEC" Company 
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PRINT 


riya computer ‘STEPPER MOTOR CONTROLLER _ DIGITIAL I/O CONTROLLER 
PUBLISHING * eat ADDRESSABLE STEPPER MOTOR ADDRESSABLE DIGITAL VO va 


CONTROLLER: JWPIX-1A 


OR PROFIT! 
$199.95 


With your computer! 


FAST, EASY with 


Heat Transfer Printer Ribbons! 


1, Put Ribbon into your printer. 

2. Print message or design onto regular paper but print it In a 
mirror image. (Print Shop and other programs have this 
capability.) 

3. Place paper face down on T-shirt and iron the back’of paper 

to transfer the image. 


CONTROLLER: JWPIX-3 i pee 
$179.95 


NON-ADDRESSABLE DIGITAL 
VO KIT: RENIX-3 


$29.95 


8 Bit Digital I/O controller, 8 buffered digital 
outputs and 8 buffered digital inputs that function 
at 500k bytes / second. Up to 256 Controllers 
can be stacked per parallel port. 


NON-ADDRESSABLE STEPPER 
CONTROLLER A/T: RENIX-1A 


$29.95 


Controls up to 4 unipolar stepper motors _ per 
controller with 8 digital inputs with a throughput 
of 500k bytes / sec. Up to 256 Controllers can 
be stacked on a single parallel port. 


Available in red, green, blue, or black at $10.95 each for 
the following printers (specify make and colors wanted} 
Panasonic 1080/1180/1090/1190/1123/1124; IBM 
Proprinter; Epson MX/FX/RX 80/85/86e/1X800/ 
L.Q500/L.Q510/1.Q570/L1000; Star NX/NL/ NP10; 
Seikosha SP800/1000, Tandy DMP130; Apple 
Imagewriter, Citizen 120D/180D/GSX140,; Okidata 
182/192/320. 

$11.95 each for Epson MX/FX-100/286e, 1Q1000/ 
1050, L.Q2500/2550/EX800/1000/LQ860, AP3250/ 
LQ100 Star NX1020/2400/2410/2415/2420, 
Panasonic KX-P 2180/2123/2124/1624/1524, 
Toshiba P321/351/1340. $5.95 each for Okidata 82/ 
92/83/93, Gemini 10X/15X. 


Available in BLACK only at $10.95 each for Star 
NX1000, NEC P2200, Commodore MPS-801 

Available in 4-Color Heat Transfer for Imagewriter II, 
$12.95; Star NX1000 $14.95; Star NX1020 $23.95, 
Star NX2420 $23.95; Star NX2450 $23.95; Citizen 
GSX-140 $23.95; Epson 1Q2500/2550/EX800/1000 
$16.95; Fujitsu DX2100/2200/2300/DL 3300/3400/ 
3600 $27.95; Panasonic KX-P 2180/2123/2124 
$23.95. 


HEAT TRANSFER MARKING PENS 
Add colors to the computerized design or use alone. 
Set/5 Colors (red, orange, yellow, green, blue) wide pens 
$15.00, narrow pens $14.00 


HARD-TO-GET 


Can be used for the following tasks: 

@ Robotics @Automated Manufacturing 
@®Animatronics — @Controlling Solenoids 

@ Servos @ Digital Prototyping 


Can be used for the following tasks: 

@CNC Conversion @Telescope Guidance 
® Robotics ® Manufacturing 

@ Positioning Platforms @Animatronics 


Phe it RY ANC. 
1800) 473 - 8080 


Write in 31 on Reader Service Card. 


PARTS - PARTS - PARTS 


65.8 mz Saw Fitere Boopes 1756 
18 Pin IC Sockets 500 pes. - $.09@ | 1,000 pcs. - $.07@/5,000 pes. - $.05@ 


18VAC, 300mA, Wall 
Transformers (Pertect for Steatth Units)| 50 pcs. - $3.00@ | 100 pcs. - $2.50@ | 250 pcs. - $2.00@ 


4 Mhz Resonators, 3 pins | 100 pcs. - $.50@ | 500 pcs. - $.45@ | 1,000 pcs. -$.41@ 


http://www.digitalage.com/VM/Paramax 
Paramax products also available through: 
FORD Electronics: (714) 521 - 8080 


WANTED: TUBE HiFi, Tube theater/commer- 
cial amps, speakers etc. 
speakers/coaxials/triaxials. Old guitars & gui- 
tar amps. Altec, Mcintosh, Marantz, Western 
Electric, Scott, Fisher, Dynaco, Electrovoice, 
Jensen, Gibson, Fender, Vox etc. Sonny 
Goldson, 1413 Magnolia Ln., Midwest City, 
OK 73110. 405-737-3312. FAX 405-737- 
3355. 


WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, 
relays, lamps, synchros. Hyness Company, 
709B Delair Road, Cranbury, NJ 08512-4212. 
Phone: 609-395-1116, FAX 609-395-1117. 


1/2-INCH BETAMAX VCR player or 
= player/recorder in totally working condition. 
Can pick-up in Washington DC/Baltimore 
area. 301-464-8513. State price, including 
shipping. 

NEED SPECS on UTC CG-302 xfmr, want 
info on class “A” triode “Heising” modulator. 
Write to: Fred Fabishak, 8230 W. Grand 


Gorilla Banana, Commodore 1525 $8.00; Adam 
Coleco $12.00; TI-850/855 $6.00; Centronics 700 
Zip Pack $5.00; C. Itoh Prowriter Jr., Riternan 
C+/F+ $6.00; Riteman Inforunner $8.00; 
Commodore MPS-801 $5.00; MPS 803 $5.00; 
Deewriter LA30/36 $4.00; Apple Scribe $4.00; 
Mannisman Tally Spirit 80, Commodore 1526 
$5.00; Epson JX-80 4-Color $14.00. Printronix 
P-1013 $11.00, 

Over 200 different ribbons in stock. All ribbons new, not re 
Inked. Fully guaranteed, Order directly or send SASE for 
complete list 

Add $2.00 per order shipping..Calilomia residents add 7.75% sales 
tax. On ribbon orders over. $30.00 deduct 10% discount 


8 Mhz Crystals, 2 pins 100 pes. - $.50@ | 500 pcs. - $.45@ | 1,000 pes. - $.41@ 
24 Mhz Crystals, 2 pins 100 pcs. - $.60@ | 500 pcs. - $.55@ | 1,000 pes. - $.49@ 


Micro-Chip Pic-16C54RC 100 pcs. - $2.10@ | 250 pcs. - $1.95@|500 pcs. - $1.85@ 
Micro-Chip Pic-16C56RC [100 pcs. - $2.30@ | 250 pes. - $2.25@|500 pcs. - $2.15@ 


Call for Larger Quantity Quotes 
eee YQ E-Mail: sales@capital-elec.com 


Web: http://www.capital-elec.com 
Phone: (630) 350-9510 


Fax: (630) 350-9760 
BBS: (630) 350-9761 


Gapiray, 


852 Foster Avenue 
Bensenville, Illinois 60106 


WE ACCEPT 


= o- ae 


H.T. ORR Computer Supplies 


249 Juanita Way, Placentia, CA 92670 
714-528-9822 g | 
800-377-2023 
vax 714-993-6216 
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Write in 26 on Reader Service Card. 


HELP! I’M looking for a pager-monitored 
household alarm capable of dialing 6 different 
zone-correspondent numbers to my pager. 
910-313-0029, leave a message. Dan. 


Also available: 
SA-8550 SA-8580 SA-8590 
DPV-5 DPV-7 DPBB-7 
Pioneers, Basics & more! 


Check out our new web site @ 
_ http://www. kableworks.com 


All ZTACS available including 1600's - All converters are unmodified 


Zenith ST1000’s 
$25.00 


WANTED: OLD transistor (bipolar) data 
books 1965-1975, Motorola, GE, Texas Inst. 
(single copier). Call Ray 508-683-1830 
Methuen, MA. 


Call 
800-099-5000 
TO ORDER! 


Write in 199 on Reader Service Card. 


Ave., River Grove, IL 60171. Thanks for all 
14 letters on “56” handbook. 


Z-METER WANTED. Looking for a Sencore 
LC75 Z-meter, working or not. Just so it’s 
intact. Call 601-335-7805 about noon CST. 


DEC EQUIPMENT WANTED!!! We are buy- 
ing DEC systems, boards, terminals, drives 
and peripherals. Also Scientific Micro 
Systems (SMS), DSD, Datability, Dilog, other 
DEC compatibles, and Computer Output 
Microfilm (COM) units. Please call for a quote 
or fax us your equipment list. We buy, sell, 
and trade. KEYWAYS, INC., 513-847-2300 
OR fax 513-847-2350. 


BBS & ONLINE SERVICES 


SIMPLE INTERNET PUBLISHING! No com- 
puter needed. Send $19.95 for kit to: 
NetPlace, PO Box 700309, San Jose, CA 
95170. Price includes your original designed 
page on the Internet for a year! 1-888-NET- 
PLACE (toll-free). 


SHARE REPAIR. E-Mail tech support for TV- 


VCR technicians. For information, E-Mail: 
rhett@dump.com 


EDUCATION 


LEARN PC ASSEMBLY LANGUAGE. Disk 


ESP, BIOELECTRICITY, microwave hearing 
introduction comprehensive booklist $1. 
Research Associates, PO Box 3583, Boynton 
Beach, FL 33424-3583. 


WHY IS THE COMPETITION SHAKING? 
pecause 1 ° 800 - 4 - MEMORY is nenre 


“WE CAN BEAT ANY PRICE IN NUTS & VOLTS” 


WE SELL/BUY ALL MEMORY 
SIMMS - DIMMS - NOTEBOOKS - MODULES 


+ LIFETIME WARRANTY 
» FREE TECH SUPPORT 


-NO CREDIT CARD SURCHARGE 
+ NO RESTOCKING FEE 
- MOST ORDERS PROCESSED SAME DAY 


WHAT MORE COULD YOU WANT!! 


*..1-800-4-MEMORY 


* TRADE YOUR OLD MEMORY FOR 
CASH OR NEW MEMORY 
+ WE EVEN BUY BROKEN MEMORY 


CALL AROUND THEN CALL US 


908-238-2300 
FAX: 908-238-4404 
Trade-ins accepted too! 


Write in 83 on Reader Service Card. 


DON LANCASTER’S ACTIVE FILTER 
COOKBOOK is back in print. Autographed 
copies of the seventeenth(!) classic printing 
$28.50. SYNERGETICS PRESS, Box 809-N, 
Thatcher, AZ 85552. 520-428-4073. Visa/MC. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE II 
tells how. We now have autographed copies 
of the Guru’s underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073. VISA/MC. 


KNOWLEDGE CARDS. Facts and formulae 
from math, English, science, and electronics. 
Fun and educational. For elementary school 
thru college. Box 12238, Lexington, KY 
40581-2238. 


Thiefbug, Model TX-BUG1 
Protection against the theft of Electronic Equipment that 
és plugs into an electrical power outlet, One Thiefbug is 
required for each item protected. 


The Thiefbug is concealed in the electrical outlet box, 
where it cannot be seen or detected. Installation is easy, 
all you need is a screwdriver. Instructions are included. 


The Thiefbug is automatically Armed when an item is 
plugged into the socket, then, it cannot be disconnected 
(unplugged or cord cut) without tripping the Thiefbug. If 
it is disconnected, the Thiefbug sends a signal, that 
identifies its location, over the electrical power wiring 
where it can be monitored at remote locations by a variety 
of Receivers, both plug in and concealed. The location 
code is selected by a DIP switch. we $59.00 


with your order, or send $5.00. 


CEPCO, 9540 Owensmouth Ave. 
P. O. Box 5377, Chatsworth, CA 91313 


THIEFBUG 


Protect your Electronic Equipment from Theft 
Hi-Tech Protection for Computers (PCs, Notebooks, Laptops) TVs, VCRs, Fax Machines, Lab Equipment, etc. 
United States Patent No, 4,328,482 British Patent No. 2,008,299 


* For use in Homes, Apartments, Offices, Hotels/Motels, Industrial Facilities, Hospitals, Schools, 
Institutions, Retail Store Displays, etc., one building or several, without the expense of new wiring, and the 
added flexibility of plug-in Modules, For a starter you need at least one Thiefbug and one or more Receivers. 

© Add Additional Modules to the System and: Protect Electronic Equipment against Theft; Monitor doors 
and windows for intrusion; Signal Fire, Panic, or Medical Emergencies, all integrated into one system that can 
Monitor and Annunciate up to 1000 locations. Product Catalog and Applications Guide free 
If you have questions, just call or fax. Dealers Inquiries Invited. 


Phone (818) 998-8569 Fax (818) 998-8560 


BUSINESS OPPORTUNITIES 


THE CASE AGAINST PATENTS. 
Thoroughly tested and proven alternatives 
that work in the real worid, $28.50. SYNER- 
GETICS PRESS, Box 809-N, Thatcher, AZ 
85552. 520-428-4073. Visa/MC. 


RECOVER “SCRAP GOLD” from old com- 
puter junk. Free information packet. Call 24 
hours: 603-645-4772. 


RECOVER PURE gold from old electronic 
junk and broken scrap jewelry. Free informa- 
tion! Just dial 403-425-6049 from your fax 
machine to my fax-on-demand and retrieve 
document #27. 


Canadian Patent No, 1,128,162 


Plug-in Receiver Modules 
When the Thiefbug or other Transmitter is tripped, the 
Alarm signal is available at every outlet in every house in 
the neighborhood (8 to 10 houses), and every outlet in an 
Apartment or Condo complex regardiess of size. You 
can plug-in as many Receiver Modules, and in as many 
places as you like. Each Module has a DIP switch for 
Code selection. 


Buzzer Module, Model RX-BZM 


af : 
Loud “Beeping” (90db) Outpat =. a 
when Alarm Signal is received. ay! ee 
Example: Plug-in at Neighbors es 


house or apartment (Buddy system). $49.00 


Contact Closure Module, Model RX-CCO 


Relay Output (Form C, NO-C-NC), 
that switch when Alarm Signal is 
received. Example: Use to tie into 
an Alarm Panel or Phone Dialer. 


Remote Alarm Module, Model RX-RAM 


By, 
120 VAC, 600 watt Socket that =) 
switches ON when Alarm signal all 
is received. Example: Use to 

sound a Siren, Horn, or Strobe. $49.00 


Money Back Guarantee 


PS so e 


Add $5.00 Shipping and Handling 


memory monitors cpus hard drives motherboards ca 
multimedia scanners mouses video cards desktop sy 


Order Toll Free: (800)878-1701 
Inside Florida: (305)883-9133 


Credit Cards, 
Gov. & Corp. 
PO's Accepted 


- CUSTOM BUILT DESKTOP COMPUTERS 
- MONTHLY SPECIALS ON OUR WEB SITE 


Acer AMD Artec APC Adaptec AMI AT&T ATi Boca Brother 
BusLogic Canon CNet 3Com Citizen CreativeLabs Diamond 
Dlink DPT Epson HP IBM Intel lomega Keytronics Kingston 


Kodak Labtec Soyo MAG Micropolis Motorola NEC Okidata 
Panasonic Philips Pinnacle Pioneer Microsoft Cyrix Quantum 
Samsung Seagate Sony Toshiba Western Digital US Robotics 


APC net - 4471 NW 36 ST. Suite 110 - Miami Springs, Florida 33166 - Fax:(305)883-9152 
Write in 159 on Reader Service Card. 


HOME AUTOMATION DEALERS WANTED. 
Free information. Call 1-800-838-4051 or fax 
name, address, and telephone to 402-729- 
3863. 


DID YOU know Chaffin Electronics offers: 
Programming service, circuit board manufac- 
turing, thousands of obsolete and hard to find 
ICs, same day shipping, computerized parts 
search? Call for more information. Phone: 
614-574-4456 or 6906, FAX: 614-574-2124. 


START YOUR OWN TECHNICAL VEN- 
TURE! Don Lancaster's newly updated 
INCREDIBLE SECRET MONEY MACHINE Il 
tells how. We now have autographed copies 
of the Guru's underground classic for $18.50. 
Synergetics Press, Box 809-K, Thatcher, AZ 
85552. 520-428-4073. VISA/MC. 


GOLD! EXTRACTION, recovery and refining 
gold from scrap electronics. Book contains 
chemical formula and process $35. Strategic 
Technology, Box 145-V, Newville, AL 36353. 


MILITARY COMPONENTS wanted. 
Capacitors, resistors, diodes, transistors, 
semiconductors, ICs. Electronic Material 
Industries, 818-842-5953, FAX: 818-845- 
3613. 


HOLDER OF US Patent #4,797,671 (Motor 


. System relatively simple 
design and is NOT GPS-based. Call 518- 
356-1879 for details. 


rn 


TZPC1453G2 


10PC 20PC 50PC 
$63- 


$61- $59- 


“Top of the line converter” featuring sleep timer, parental lock, 
standard/HRC switchable, last channel recall, favorite channel 


memory, and 83 channel capable. 


$49- 


TZPC1003 


One of our best selling converters featuring sleep timer, 
parental lock, last channel recall, favorite channel memory, and 


80 channel capability. 
TZPC175DG2 


$89- 


$44- $42- 


$85- $82- 


Our “Top of the line” converter with volume control. Featuring 
sleep timer standard/HRC switchable, parental lock, last 
channel recall, favorite channel memory, and 83 channel 


capable. 
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* ©" Serial Control of all functions: Pan, Tilt, scoonoaee be as fcr “ir THK 
Zoom, Auto Iris Auto Focus. \ike having yout own R202) slides, flex coupled, Pittman 30VDC 
They were intended for high end use in fortune 500 board rooms Th gea 1. This is ane ofthe une 
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Spartan Renan“ . the encoder alone is$470! 
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$ adap,, incl. Size: 4.5°Wx6,6"Hx1.5"d Commercially ® a 
e made and BRAND NEWHIR FLOOD....$159ea. * 


ATTENTION ADVERTISERS 
DID ATECH SYSTEMS GET YOU ? 
VIDEO TRANSMITTER, WORLDS SMALLEST! : ; 


FANTASTIC LASER LIGHT SHOW SYSTEM, GET EVEN....call 8 “810- 7O 

rystal contro) ft.¢ 7 

Et steht sina a mnie ‘eis ‘ Operates with Internal or External Laser ! The versatile Beamscan system requires no extemal PC.The processor is builtin S 
m. Size: 1.15°x0.8° X04" Operateswih! The beam scan is controlled using an integral twenty key touchpad ‘and backlit 2x16 LCD display, The user can create simple or complex « 
fe super clarity for color or BW on o. Poremswiira few keystrokes "Beam effect sequences Ore Played Back for a user programmable position and duration. Events maybe ig 
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Bowdieantennafor e Model GM-XYPN without internal laser $649 oo @ e¢ % <a 
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TIME for a COVERT CAMERA ? ae sca ica neae eee ae 
Nine Models Available. All New. look of $200 writing instrument! Only youswill 
(Disguised cameras per model H. specs.) 


A. CLOCK CAMERA, FuActional wall clock. 
9" diom, Black or While available. 
8. THERMOSTAT CAMERA, Non functional 
thermostat with pinhole camera. Beige color. 
C..MOTION DETECTOR CAMERA, .° Sad comfeble ne henetce pry 2 congaieaame 
Non functional motion detector with camera. Beige color ©, .. D. Lob style with -Y adj. sat screws, po/po switch, CRI23A included 
D. SMOKE DETECTOR Non functional detector wipinhole camera oe, A....$89ea. B..$59ea. C.....$45¢ea, 
A,B,C or.D ...$169ea. : % *e, 0-50 yt ek $69eq, D-35 635nm $1090 
een Soe see eatce 


‘intes Sle Ree te. Sid box..0a k grey 
-F EXIT SIGN CAMERA, Functional a eanth with Sandler camera 
E oF Fosse $189ea. 
GAR CAMERA, See in Total Darkness or 
#. PINHOLE CAMERA , See througha V/8"holef 
nce micro cameras. The 8. model has 92° FOV. tha C. 
has.072°FOV. Both provide 410 Lines res,, 0.lkux sens, AGC 
-and Electronic Shutter, Power; 12VDC @ 100mA operation; 225mA 
for the'lR model, 6 IR LED's ills minated. Invisible 780nm, 
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ec! fongarage. oor, oF dark na are 
gpeecnsntesonvech and ie cht 
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IR SENSITIVE RCA video conn, DC pwr. jack Performance fiot hype! 
Will out-perform ANY camera in this magazine guaranteed! v 
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< Don't Lose Your 
Head over these. 

PLANTRONICS 
BOOM MIC 
HEADSETS | 
Single ear with over 
the head metal bond, 
for comfort. New, 
boxed with RIN style plug 
offached 16 6ft, cable with — 


Cominigeay. pe h 


CO2, 120Watt CW, SEALED GLASS LASER ‘HEADS 
Integral Hard Sealed Mirrors, Factory. Refurbish 
Ne High quality woler cooled heads. Were originally designed for 
© application. Ai model p adinai tector Size of as 
A As 6 x3,2°diam,, Model 160; 44°L x 3.2°diam, Model 135: 35°Lx3,2"diom. 
WN or Power requirement, model 103, 40KV trigger with 25KV @ 100 30ma operating — 
cutfent, Model 160 and 135, OY RR RES operating 


Bap 2 cess tay eee 
*e, 120Watts $1475ea., 
PS erperceoscoseseece 


NEW! PASSIVE INFRARED MOTION SENSORS Ce 
ibutor prices, The latest dual elemient pyroeledtrie: 


‘0 models fo choose from. Both with pulse counting, anti false circuit, ‘enpaamaco per 
RF noise immunity, adjustable pulse count, interndt tarhipetStitch, LED ze 


fects up to SOft. includes. an integral Uniersatswilel moor Both are cream 2 2 
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pee TEcgU ERTS PEs ws wns oS 
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single. shot capability, trace brightness 1000x brigh: — 
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calibrated sweep rate. Se eee aa oo 
one 7810 and one 7B15 horizontal amplifiers, ie the on 
manual warranty, 1991 price over $45K OUR PRICE...$2995 » 
prvtctaescrseasseuscensesnces 


THE QUALITY: YOU DESERV 
PRICES YOU CAN AFFOR 


WEA, MC, AMEX, WSCOVER! 
nf 800-810-4070, 


Matton 


Write In 64 on Reader Service Card. 


One of the things | enjoy doing every year 
is judging science fairs. | volunteer for one high 
school, two middie school (which we called 
“Junior High School” when | was a kid), and 
one area-wide (multi-school) fair. Over the 10 
years that | have done this chore, there has 
been a noticeable decline in the ability of 
students — not all, but all too many — in 
analyzing and presenting data. And that 
touches one of my pet peeves. 

When | see a person (whether a kid or 
not), who uses a voltmeter to find a potential 
of V = 4.56 voits, and.a current of | = 126 mA 
(0.126 A), the calculated resistance R = V/I is not 
36.19047619 ohms! | don’t care what your 
calculator or improperly written BASIC 
computer program says, the correct answer is 
“36” or — if you have particularly good meters 
— maybe “36.2”... but certainly not 36.19047619. 
Good analysis of data is critical. 


Analyzing Test 
& Measurement Data 


Data that is not analyzed is a bit like bread 
that hasn't risen: all the ingredients are there, 
but somehow it isn't quite the same loaf. One 
of Reid’s Rules is that no data should be 
collected without analysis. Unfortunately, the 
analysis step is all too often overlooked. 

One reason for bypassing the analysis 
function is that people frequently don’t know 
how to analyze numerical data. That problem is 
easily rectified by knowledge. But there is 
another problem that is less easy to deal with. 
Many people are, by their nature, action 
oriented, while many others are more 
reflective. A story borrowed from the medical 
world (where it highlights the difference 
between surgeons and internists): 

A Surgeon and an Internist were out 
hunting quail. A bird flew up from cover, and 
the Surgeon shouts: “Quick! Shoot it ... it's a 
quail!” The Internist retorts: “No, first rule out 
dove and pheasant!” 


Why Analysis? 


Numbers have meaning, and when 
properly collected data contains information 
that you need to do your job, they have a 
critical meaning. That information isn’t always 
on the surface, and may not jump out at you 
until the data-are analyzed, patterns noted, 
and exceptions explained. Analysis is the art of 
breaking something apart, looking at the 
constituent pieces, and then reassembling 
them into a whole that is better understood. 


Analyze ALL of the Data 


_ Data analysis need not be complex, but it 
must be complete. On January 28, 1986, that 
came into violent focus as the space shuttle 
Challenger exploded a little more than a 


sequent investigation 

revealed the cause of 

the accident was 

failure of the “O” ring 

seals on one of the two solid fuel booster 
rockets. 

It is now known that the seals have a high 
probability of failure at cold temperatures; the 
temperature prior to launch was only 36° F. 
The question that had to be asked was 
whether or not the facts were known — or 
should have been known — prior to the 
accident. According to the findings of the 
Commission empaneled to investigate the 
accident: 

“The managers compared as a function of 
temperature of the flights for which thermal 
distress of O-rings had been observed [author's 
note — see Figurel] — not the frequency of 
occurrence based on all flights [Figure 2]. In 
such a comparison, there is nothing irregular in 
the distribution of O-ring “distress” over the 
spectrum of joint temperatures at launch 
between 53° F and 75° F. When the entire 
history of flight experience is considered, 
including ‘normal’ flights with no erosion or 
blow-by, the comparison is substantially 
different [Figure 2]. 

“This comparison of flight history indicates 
that only three incidents of O-ring thermal 
distress occurred out of 20 flights with O-ring 
temperatures at 66° F or above, whereas all 
four flights with O-ring temperatures at 63° F 
or below experienced thermal distress. 

“Consideration of the entire launch 
temperature history indicates that the 
probability of O-ring distress is increased to 
almost a certainty if the temperature is less 
than 65° F.” 

Disaster could have been prevented by 
correct data analysis. 

Without proper data analysis, and possibly 
succumbing to program and political pressures, 
the managers responsible for flight readiness 
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by Yoseph Y. Carr 
K4IPV 


certification used a probability of failure of 1-in- 
100,000. There was no provable basis for this 
figure. It was probably only a hunch or guess 
based on the experience of the managers 
(unless it was made up). That incident shows 
the folly of using experience rather than data 
as a guide. 

The engineers, by the way, using real data 
accumulated on both the shuttle launches and 
more than 1,500 US Army launches of a similar 
design calculated a 1-in-55 to 1-in-70 
probability of mishap ... a much riskier 
assessment. The 1-in-100,000 number was 
used, without analysis or basis in reality, and 
the result was tragedy. Where did that 100,000 
figure come from? Whether it was simply made 
up, or guessed at, it was none the less little 
more than a PFA (plucked from air) estimate. 

An incident in the investigation showed 
the folly of dismissing the concerns of the 
technical people. An engineer who reported 
the dismal prospects of 1-in-55 was 
sarcastically told to “... put on your 
management hat ...", implying that he should 
accept the 1-in-100,000 and go with the 
launch decision. One of the Commissioners 
investigating the accident remarked something 
to the effect: “Asking an engineer to ‘put on his 
management hat’ is usually tantamount to an 
invitation to commit malpractice.” 

The lesson to take away from the 
Challenger accident is that numbers have 
meaning. Properly collected and analyzed data 
would have revealed the weakness, and made 
it possible to make a correct flight decision. 
But, by examining only part of the data, and 
using PFA probabilities, seven lives were lost 
and the US space program was set back many, 
many months. 


CALCULATED JOINT TEMPERATURE (F) 


Data that was analyzed. 


© INDIVIDUAL FLIGHTS 
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Advocates for causes want you to accept 
their point of view. Otherwise, you cannot be 
persuaded to their way of thinking. The 
tendency — and temptation — is for strong 
advocates to overinterpret favorable data, and 
either underinterpret or suppress unfavorable 
data. How do you separate trash from 
treasure? How do you detect whether the 
offered food is nutritious, or merely saltwater 
taffy? Several tactics help shed light on the 
truth. 

First, ask who is supplying the information. 
There are advocacy groups that put out 
information to support or refute a position on 
controversial issues. When dealing with the 
northwest timber issue, for example, one finds 
opinions from both sides. Both sets of opinions 
are based on facts and supported by extensive 
studies, but they reach contradictory 
conclusions. 

Both the lumber industry and the 
environmentalists have truth and beauty on 
their side, according to their own estimation. 
The sad fact is that both are equally suspect. 
Leaving out the possibility of fraud and deceit, 
most people are biased in one way or another. 
And those biases tend to color the 
interpretation of facts, affect which facts are 
put into play, and decide which studies are 
declared valid and which are not. And when 
you crank in the possibility of outright deceit — 
rooted in an “ends justify the means” ethic — 
the situation becomes even murkier. 

Newspapers and magazines often 
misinterpret studies. While some of them are 
guilty of blatant advocacy, they are also 
afflicted by three pressures that force 
distortion: deadlines, the need to “scoop” the 
competition, and the fact that startling results 
“sell” better than the truth. Add to that the fact 
that journalists are rarely competent to 
interpret scholarly work, and the result is bad 
information being presented to the public. No 
one should accept popular media articles on 
any subject without independent verification. 

Verification doesn’t mean seeing the same 
material in two or more different media 
sources. Journalists often pick-up stories from 
other publications. Seeing the same material in 
three publications could mean that one 
reporter wrote it for his or her newspaper (and 
got it wrong), and the following week, two 
more reporters cribbed it for their papers. 

Advocates attempt to gain credibility for 
their position by citing studies that support it. 
And if the study is a “scientific” or “university” 
study, then all the better. They will bolster their 
point by citing, by name, the author of the 
study ... especially if the person quoted is 
famous, a well-known expert on the subject, or 
has the requisite credentials. “Dr. M. Weldon 
Smith of the University of Smyrnaville stated 
recently ...” 

Some people cite a well-credentialed 
expert who is later found to not be expert in 
the matter under consideration. Having a 
doctoral degree, or winning a Nobel Prize, or 
being famous does not add credibility outside 
one’s narrow field of expertise. Tom Clancy 
may be a real good military yarn spinner, but 
that does not qualify him as a military affairs 
expert. 

~ When a study is cited by an advocate, it is 
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NUMBER OF INCIDENTS 


a good idea to /Jook further. | often follow-up 
on footnotes in order to judge the quality of 
research. In one case, an advocate’s paper had 
plenty of footnotes, so on the surface looked 
pretty good. Footnotes are a paper's bona 
fides, they tell readers that the author did her 
homework. In that case, | found that a critically 
important footnote didn’t even exist! The 
journal cited was real, but when the actual 
copy of the cited issue was located in a library, 
the article claimed in the footnote did not 
exist. Checking the annual index for that year, 
and the two years either side of it, revealed no 
articles or letters by the author cited in the 
paper. Mistake? Possibly. Deceit? I'd bet on it! 

Critical footnotes need to be examined 
Carefully to see: 


a) Does the cited source actually exist? 
b) Is the source accurately quoted? 
c) Is the source fairly used? 


The last criterion — fairly used — is 
especially important. Very often, one finds that 
cited sources are either taken out of context, or 
the conclusions of the study are twisted 
beyond recognition. If the author of the study 
would be surprised at the conclusions drawn, 
then it's a good bet that the study is not fairly 
used. While it is possible that an advocate 
could fairly draw different conclusions from 
those of a study author, that type of situation 
is always suspect until verified by the evidence. 

A study can sometimes be verified by 
contacting its author. Ask the author if the 
published study is the latest information on the 
subject (published academic studies tend to. lag 
the state of knowledge). Some scholarly 
journals print the acceptance date of the 
paper, and that date is often a year or two 
earlier than the issue of the journal in which it 
appears. 

Journals also frequently publish the study's 
funding information so that you can judge 
whether or not there may be any particular 
bias in the results. A typical citation might read 
“Funded under NIH grant XXX-YZ-1230." If the 
funding organization is also an advocacy 
group or commercial entity, then be especially 
skeptical of the reported results (regardless of 
how well the group fits your own biases}. 

When you call the author of the study, ask 
about the methodology used. A lot of studies, 
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especially those in the social sciences, are 
terribly sensitive to the methodology. 
Responsible researchers recognize that fact, 
and take it into account when reading the 
study, but journalists often don’t. By 
understanding the methodology, it is often 
possible to detect any biases, flaws, or 
limitations to the study, 

Also, find out whether the journal in which 
a published study appears is peer reviewed or 
merely editor reviewed. A peer review 
publication sends every manuscript Out to one 
or more disinterested reviewers. They ask hard 
questions, provide critique, and serve as 
general quality control. They point out 
weaknesses, and suggest areas for 
im : 
Another factor often left out of popular 
expositions of scholarly research is critical 
qualifying factors. Studies are often tightly 
controlled as to the conditions being 
examined, and may not be valid in situations 
that depart from the controlled situation. It is 
often the case that studies will look at very 
narrow populations, and the results are not 
applicable to the population at large. 

It may also be true that the interpretation 
of a study is different because critical 
information is left out of the report. A report 
Says that the US population grew by 22 million 
people in the decade of the 1980s. On the 
surface, that figure looks horrific: 22 million 
new mouths to feed, with the required new 
jobs to support them! But a critical bit of 
information was missing: that growth rate for 
the decade was 9.8 percent, and was the 
second lowest on record. 

Even the multi-hundred billion dollar US 
budget deficits of recent years doesn’t look too 
awful when viewed as a percentage of gross 
national product (GNP). At least one paper in 
Harvard Business Review argued that the 
deficit is not so horrible as people believe, and 
may actually stimulate the economy if the debt 
is incurred for the right things. of 

Another thing that distorts the 
interpretation of otherwise valid studies out is 
the improper combining Of the results of two 
or more studies. This mistake is the “apples and 
oranges fallacy.” Advocates cite two or more 
studies on the same subject to bolster their 
position in a manner that suggests the studies 
are somehow mutually reinforcing or 


complementary. A conclusion drawn as a 
synthesis from the results of two or more non- 
related studies is always suspect, and may be 
quite meaningless. 

Studies almost always have some 
constraints, a basic methodology, and some 
(hopefully not hidden) basic assumptions. If 
the two studies cited do not share those 
factors in common, then drawing any 
conclusion that depends on combining them is 
invalid. The synthesized result is meaningless 
unless there is some means for compensating 
for the fundamental differences in the studies. 
Unless one is counting the category “fruit,” 
one cannot fairly compare apples and oranges. 
It is very difficult for a layperson to make valid 
comparisons in such cases, so be wary when it 
is done without a good reason. 


Scientific Studies 


Scientific studies seem to be particularly 
subject to abuse when presented to a lay 
audience. Few people outside science 
understand that the results of studies are 
always considered tentative. They also 
understand that very few issues can be 
definitively proven by a single study. The public 
is often confused when two or more studies 
seem to contradict each other. “Is vitamin-C 
good for the common cold or not?” “Does 
eating bran lower cholesterol or not?” 

Science makes progress by iteratively 
examining issues, and then holding up new 
data to public (and often very brutal) 
examination. As a result, each new study 
should build on earlier work, and refine its 
focus to overcome objections to the earlier 
Studies. After this is done a number of times, 
some good approximation of the truth should 
emerge. But if one takes a “snapshot” of the 
research by looking at only one study at a 
single point in time, then an erroneous picture 
is seen. Scientists understand this problem, and 
account for it in their thinking, but laypersons 
rarely know how to look at studies. All that 
disagreement between studies may indicate is 
that scientists haven't refined their knowledge 
of a subject well enough to ask nature the 
right question ... yet. 


Some General Advice 


We can list several questions that should be 
asked of any claimant of truth: 


* How do you know that such-and-such is 
true? 

* Is the published data preliminary or final? 

* Do other experts in the field concur? 

—— Is their concurrence general or highly 
specific? 

* What is the information based on? 

¢ Have the assertions been validated in a 
formal study or experiment? 

* Was the study designed according to 
generally accepted standards? 

* Who funded the work? 

* What stake does the researcher have in the 
outcome (reputation, $$$, promotion 
potential) 

* Who disagrees with the conclusions and 
why? 

* How sure are you of the conclusion? 

« Are the conclusions backed up by statistical 
evidence? 

* Have the studies been replicated by others? 


What were the results? 

* Were the results reasonably consistent from 
one study to the next? 

* Are other explanations possible? 

* Who else in the field has seen the work? 
— Was it peer reviewed? 

* What methodology was employed? 

° What are the study's weak points? 

* What criticism has been received? From 
who? 

* Do you agree with the advocate’s 
conclusions drawn from your study? Was 
your work fairly used? 


When evaluating a researcher, look for 
agendas (hidden and otherwise}, the 
backgrounds and qualifications of the 
researchers, their normal job function, their 
self-proclaimed mission (if any}, and the source 
of funding to detect possible biases in the 
study. Ask a real pertinent question: “Why is 
this person interested, and how does it affect 
the results?” The word “interested” to mean 
“has a stake in” rather than “curious about.” 

It is also relevant to know what peer 
recognition the researcher enjoys (or is 
afflicted by). It may also be pertinent to note 
who referred you to that researcher. Was it 
someone you respect? Was it a self-nominated 
advocate? Do they have a general reputation 
for reliability and integrity? 


So Why Bother? 


So why should you care that saltwater taffy 
is being distributed by those 
trying to persuade you? 
Because it pulls out your 
dental fillings, rips off your 
crowns, rots your teeth, 
raises your blood sugar 
level, is hard to chew, is 
generally unhealthy, yet 
doesn’t provide any form of 
intellectual or spiritual 
nourishment in return for all 
its evils. It’s icky stuff, so 
shun it, Better yet, stick the 
taffy maker to the wall with 
his own stuff. 


Integration 
Revisited 


The column on methods 
of integration must have 
really struck a resonant 
chord. | received 14 E-Mails, 
all of the positive. A 
surprising number of them 
came from E-Mail addresses 
ending in “*.edu” indicating 
an educational institution. 
Several told me they were 
going to incorporate some 
of the material into various 
classes (electronics 
technology, introduction to 
laboratory Science, and math were 
mentioned.) Several of them suggested other 
methods. Those might form the basis for a 
future column, but probably not for a year or 
so (we don't like to repeat the same topic too 
often in deference to readers who don't care 
for that topic, and only tolerate it knowing 
their favorite topic is coming up soon). Thanks 
for the comments and suggestions. 


Sensor-to-Computer 
Analog-to-Serial Interface Module 


Another area where readers have 
responded positively is sensors and the 
associated interfacing circuits (1 am writing a 
book on the topic, but I’m not sure the 
publisher approved my title: with all due 
apologies to Jane Austin, it was Sensors & 
Sensorability. As part of the research for the 
book, | started using Parallax BASIC Stamp and 
Micromint Pic-Stic modules. Micromint has a 
new product out that sensor users will find 
interesting. 

The Answer MAN module comes in two 
varieties: one priced at $49.00 and the other 
{Answer MAN Senior) at $149.00 It is a 28-pin 
DIP module that incorporates eight-bit 
programmable digital inputs and outputs, 
analog inputs and outputs, power supply 
regulation, communications line drivers (RS- 
232A, RS-422, and RS-485). The Answer MAN 
will read frequency, count events, provide a 
pulse width modulation (PWM) output, among 
other abilities. It sounds a bit like a souped-up 
version of their PicStic products. 

For information, contact: Chris White, 
Micromint, Inc., 4 Park Street, Vernon, CT 
06066; (voice) 860-871-6170, (FAX) 860-872- 
2204. The data sheet is available on their web 
site at http://www.micromint.com/ — Try it 
.. it may solve a lot of serial input problems. 
NV 


Figure 3 
Micromint Answer MAN. 


Connections ... 
| can be reached in either of two ways: 
1) by snail mail at P.O. Box 1099, Falls 


Church, VA 22041, or 2) via Internet E-Mail at 


carrjj@aol.com — | appreciate 
comments, suggestions, and criticisms 


your 
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Prototyping Adapters 
BrownDog offers adapters to convert a variety of 
components to 0.1" center pitch wire-wrap proto- 
typing boards including: 


RF connectors including BNC and SMA 
Terminal blocks 
Mini-DIN receptacles 
Power receptacies 
Memory SIMM sockets 
. and more 


Call, write, fax, or e-mail for free data sheets or 


visit our web page htip:// www.brndog.com 


Phone (toll free): (888) 484-3545 
Fax: (918) 747-4849 
email: bdsales@brndog.com 


BrownDog Prototypes 
1611 S, Utica, #276 
Tulsa, OK 74104 


Serial Problems??? 


Use your PC compatible desktop or laptop 
computer to debug serial communications 
problems with Serial, our test tool for serial 
communications. 


Serial works with the standard data rates and 

asynchronous serial formats commonly found 

in moder office and industrial environments. 

Suitable for development, service work, and 

end-user lem diagnosis. 

* Easy to Use * Custom font editor for 

* Menu and Windows EGA/VGA Screens 

* Highly Configurable * Saves Configurations 

* Contextual Help * Extensive Manual 

* Autobaud Detect * Block transmit ability 

* Time Stamping * CRC/LRC generation 

Serial, with manual 

Cable for full duplex monitoring K 

For Orders and Inquiries Call; 1-800-980-9806 

Allison Technology Corporation 
8343 Carvel, Houston, TX 77036 


FAX and BBS 1-713-777-4746 


VIEWSTAR & TV 86 
CABLE CONVERTERS 
VOLUME & 
NON-VOLUME CONTROL 


SALES/SERVICE 
VOICE 1-800-473-0506 
. FAX 1-800-488-0525 


FOSS 
WAREHOUSE 


DISTRIBUTORS 
285 Schenck St. 
N. Tonawanda, NY 14120 


SPECIAL 


ALL MAJOR BRANDS - ALL GUARANTEED 


80031 8741 270040 6116 


8202 6264 
270020 gonkg 


8219 8742 
8253 8748H  27C010 628128 


Bee «BTAQH 270512 
8751 270256 256X9 
1MEG X9&3 
alla te, 
40 8752 27C64 


28F020 8755 27032 
AND MUCH MORE ... 


WE BUY YOUR EXCES 
MEMORY AND CIRCUIT BOARDS 


SINACO ELECTRONIC - 818-705-1880 - FAX 818-705-1881 
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Min 1000/type -- Call for other types 


SURPLUS TRADERS 


OR *G6440 
-739- s328s 
514-345-8303 


FREE CATALOG! 


SEND FOR FREE CATALOG 
CURTIS KEYER KIT MARCONI 
UIBROPLEX® KEYS _}- POLE ANTENNAS 

CODE PRACTICE OSCILLATOR KIT. SEEN IN 
ARRL'S NOW YOU'RE TALKING! ...S22.95 PP 
NEW! HEPOWER MARCONI ANTENNAS 
80 M. APPROX. 64° QUERALL. some $71.20 PP 
160 M. APPROX. 130° OVERALL. ...$86.20 PP 

JADE BOOK: HARD TO FIND ENGINEERING 
DATA. HUMOR. FOLKLORE $ 6,00 PP 
SMART BATTERY CONTROLLERS: 
AC OR SOLAR 110/220 FROM 1 AMP TO 6 
SPECIAL! BUY A 6 AMP VAC OR A 6 AMP 
SOLAR BATTERY CONTROLLER KIT GET THE 
LOUVOLT DISCONNECT PREE, SAVE $1 8.005 


1-800 JADE PRO (523-3776) 


www.hamestcad.kl 2.nh.us/diade/index.html 
VISA. MASTERCARD. AMEX. NOVUS. CHECK OR MO 


JADE PRODUCTS INC, C. HAMPSTEAD NH 03826-0368 


. ra eS 
TELEPHONE Test DEVICES 


2 Line Simulator 

7 Line Simulator. . .. 

Caller ID Simulator $395.00 

20 HZ Ringing Module ... . $49.95 

9-1-1 Training System ... . $370.00 
*** And Much More * * * 


$185.00 
. $399.00 


Check out our Web Site for detailed 
info about our unique line of test 
equipment. The CID-max Caller ID 
Simulator is a stand alone test unit 
that generates 10 different Caller ID 
messages per the Bellcore Specs! 
Call John Today! 
http:/Awww.infinet.com/~jectech 


1-800-631-0349 


ADAPT-1I1 * 68HCL1 Module 
for Solderless Breadboards 
& Embedded Applications 


*low-cost, versatile, compact (2,8 by 1.7") module 

*reset circuit, pushbutton, & mode select switch 

*RS-232 interface, SV regulator & external power connector 

*V/O lines brought out 10 breadboard-compatible header 

Starter Package (ADLI-SP) has ADAPT-11 module, 68HCBIIE2 micro- 
controller (2K EEPROM on-chip), PC serial cable for downloading 
code, Motorola Programming Reference Guide, User Manual, freely 
distributable 6SHC11 software, & ADAPT-11 demo program, US 
$74.95 + SS S&H (discount wvallable for qty § or more) 


NEW MODULES 
* ADAPT-11C75: Module for use with 68HCI} & X68C75 (adds 8K EEP- 
ROM + dual V/O ports), same size/pinoyt as ADAPT-1 1 from US S48, 
depending on coafiguration 
* ADAPT-11C7SDX. Same as above, tut includes 32K SRAM ow a slightly 
larger board (2.8" x 2.1"), Use with a 68HC71 LED to get 12K EPROM, 8K 
EEPROM, and 32K RAM, all on one compact board! from US $87, 
* Choice of 6 header styles for the ultimate in Nexibility? 

Use any PLCC with your solderiess breadboard! 
Socket adapters for most PLCC sizes, from $7.50 
Solderless breadboard adapters also available for DB9 & 
DB25 connectors, and IDC (ribbon cable) connectors. 


PECHNOLOGIC ARTS 
ax ia@.org lechart 
Bench, VA 23462 
©, ON M4G 3C2 


PROGRAMMERS. 


| ADVANTECH EETOOUS NEEDHAMS DATA YO ICE TECHNOLOGY HILO 


SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHNOLOGY XELTEX’ 


Fa Fe 


| PROMAX EMP.20 MEGAMAX MEGAMAX4 SIMMISIP TESTER EMUPA 


CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX 
629 ICE TECH MICROLY 795 CHROMA SIMM/SIP 
650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPAIR 
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R 
509 EETOOLS MEGAMAX4 = 49 EPROM 1G. TO 512K 
369 XELTEK SUPERPRO |i 69 EPROM 1G TO IMEG 
409 XELTEK SUPERPRO Ii P 99 EPROM 4G TO IMEG 
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG 
165 XELTEK ROMMASTER Ii 89 EPROM 1G TO BMEG 
479 MOD-MCT-EMUPA 129 EPROM 4G TO 8MEG 
739 SIAG ORBIT-32 250 EPROM 8G TO 8MEG 


| LABTOCL48 =NACROMASTER SUPERPRO ALLMAX PLUS ROMMASTER2 


General Device Instruments 
Sales 408-241-7376 Fax 241-6375 BBS 983-1234 
Web www.generaldevice.com E-Mail icdevice@best.com 


PCB's in Minutes 
From LaserPrint!* 


8 1/2" x11" * Or Photocopier 
Sheets Use household | 
Iron to apply. 


} 
i] 
| 


PoP BLUE - PnP wer 


For High Precision 
| Professional PCB Layouts 
1. LoserPrint 
2. Iron-On 
3. Peel-Off 
4, €tch 
| Adds an Extra Layer of | Transfers Laser Printer 
Resist for Super Fine or Copier Toner as | 
| Unes on Std Clad Bds | Resist to Std God Bds_ | 
20Sh$30/40Sh$50/1 00Sh$100 Bive/Wet (No Mix) | 
Somple Pock 5 Shts Blue + 5 Shts Wet $20 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mall 
Techniks Inc. P.O. Box 463 Ringoes NJ 08551 


908) 788-8249 


100% Money Bock Guarontee!-Deoler Inquiries Invited 


Quantity Pricing 
Available 


4! 
ey Lee 


13/16x 13/16 
cooling area 


Peltier Junction 
(Thermoelectric Cooler) with 
heatsink and leads 


$15 EACH 
OR TWO FOR $25 


Datel Model 

APP-M20 5" X 2.75" X 9" 
Here it is! Brand new factory boxed, 

Rugged 

construction conforms to Mil STD 202E 
and 810C for shock, humidity and vibra- 
tion. Extra tall character printing, paper 
advance and illuminated printout for 
easy night viewing. Quiet, non distract- 
ing thermal printing. RS 232 serial 
input. Low 360 mA standby/1.2 A 
printing power consumption. 


BCD Electro $29.99 
21 4343.21 70 3.50 S&H per order 


Convert RS-232to RS-485 ff 
or TTL/CMOS for Only $49.00 
up 


COMMUNICATIONS CONVERTER 
® FULL SCHEMATIC AND DOCUMENTATION 
© FULL FAMILY OF MODULAR DESIGNS 
® RS-485/RS-422 REMOTE I/O MODULE KITS 
* NETWORK SOFTWARE AND SOURCE CODE 
© AUTOMATIC OR RTS UNITS AVAILABLE 
@ RJ-11/12 CONNECTORS OR TERMINAL STRIP 
® TURN YOUR PC INTO A DISTRIBUTED DATA 
ACQUISITION AND CONTROL SYSTEM 


4311 TYLERSVILLE 
FAX (513) 87: 


i 


TOUCH-SENSITIVE 


TRACKPAD SUBASSEMBLY 
Originally designed for Apple 
PowerBook 500 series 


ONLY 
$10 EACH 


CORREO ORE EEE TEER REET EEE EEE EEE EEE EEE EOEEESEEEE HEHE EE EEEEEHOE ES 


Shreve Systems Returns subject to a 15% restocking fee. Prices are 


318-424-9777 arena 


WE ACCEPT VISA, MASTERCARD, AMEX, DISCOVER 
Ask for Jake 


NEW BOARDMAKER 
SCHEMATIC and PCB CAD 


For IBM PC and 
compatibles 


BOARDMAKER 

Entry Level — Only $95 
Easy to use 

Dot matrix, laser, plotter 
Gerber & NC drill output 


Advanced — $395 
Accepts netlists 
Design rule checking 


MegaMax4G (Parallel Port 4-Gang 

MegaMax $445 RomMax $159 RomMax4G 
Free-updates, Made in USA, 1 Yr. warranty 

EPROM Emulators, Erasers, PLCC, SOIC, TSOP adapters available 


Board Capture — $395 

Full feature schematic V4 

capture 7840 ANGEL RIDGE ROAD 
Board Router — $200 ATHENS, OHIO 45701 
Gridless autorouter (614) 582-1810 


Electronic Engineering Tools 
544 Weddell Drive Ste. 6 
Sunnyvale, CA 94069 


Free Demo Visa & MasterCard Accepted 


http://www.shrevesystems.com 


DEVICE PROGRAMMERS & OY TESTER 


$665 
$745 
$545 
$219 


THI 
an ae 


Mini-Mods CCTV SPECIALS _ 


Panasonic AG-RT600 


Miniature Engineering Modules 40 hour Real Time VCR 
Pocket Watch $19.5 ay | el 
Real time clock w/alarm pad iS Saas 
& leap year compensation sobre 7 = 
RamPack $19." - 


570 line resohton eer 

Bkx8 serially addressable SRAM TOGGLE SWITCH 
Panasonic industrial Computar 

Motor 1 Mind mae 924” AG-720 “Miniature VHS VCR “13 SUPERM A RK ET 


Pa yi an 7 42 
tec | WHOLESALE | fisum's 
wich Ald $8 or pow Ne 
ee « Unter 5 Slits ; PRICES 6264 1X1 SQL-DIP ZIP 

Mi pecuiacts palteck for vine with eulere-comtréliors, Sorat 075% 25283) $895 Pre we 62256 1X4 SOJ-DIP ZIP 


micro-processors, single board computers. S&H extra. S-VHS Model Avaliable i 4169 6116 4X1 SOJ ZIP 
2016 256X4 SOJ-DIP ZIP 


’ 
SOLUTIONS CUBED tom $395 Board Care FERTIK S Many more parts in stock, Call us for all those hard-to-find ICs and 
3029F Esplanade DETECTION | _cuad Spitters $4158 up 5400 ELLA ST., PHILA., PA 19120 this moath's special, Also memory for all PCs & laser printers. 


DYNAMICS | oem é Dealer Disc 
ee, “ainesaea = FREE LIST PH/FAX TEL: (818) 774-9444 - FAX: (818) 774-0822 


(916) 891-8045 4700 Loyola Lane, Suite 119 Austin, Texas78723 
512) 345-8401 - F, 
toe mateo le 215-455-2121 WE BUY EXCESS INVENTORY 


CUT MANUFACTURING COSTS! 


Mexico City plant specializes in manu- 
facturing and design of prototypes and 
medium size production runs. Reverse 
engineering, manufacture of spare 
parts for obsolete electronic equipment. 
PCBs, cabinets, chassis, brackets, and 
other metal parts. Custom silk screen 
printing. Send us your hand-drawn dia- 
grams or blue prints, we will deliver a 
finished product tested and operational. 
You procure the parts or we do. Very 
low prices! We handie all import, export 
and ship to your door as any domestic 
company. 


USA Office: V&V Mach. & Equipment, inc. 

Ph: (713) 397-8101, Fax: (713) 397-6220. 
Mexico Plant: Marketing Tech, 

Ph: 011 (525) 361-3351, Fax: 011 (525) 361-5996. 


EQUIPMENT FOR SALE 


ELECTRONIC TEST 
Tektronix 


_E BSS Other Manufacturers zi 
SAMPLE copy’ MEASURE & INSPECT .... 
VIDEO PRODUCTS st 
ANTIQUE RADIO CLASSIFIED SCIENTIFIC & LAB - 
Antique Radio’s Leading Seine cuiera en ore 
Monthly Magazine COBWEB CORNER 
Articles ~ Classifieds — Ads for Parts & MFG 


Services. Also: Ham Equip. — Books — COMPLETE INDEX EXT 300 


Telegraph — 40's, 50’s & 60's Radios — — ee 
72 To obtain information via FAX: A) Have your faxi 
let he cases hae sete hene gt number ready. B) Dial 1-800-547-4636. C) 
1-Year: $36.95 ($53.95 by 1st Class) Request above Extension Numbers. 
6-Month Trial - $18.95. Foreign - Write. DEXIS CORPORATION 


Bean (612) 944-7670 FAX (612) 942-9712 
Call: 508-371-0512 — Fax: 508-371-7129 9749 HAMILTON ROAD 
Web: www.antiqueradio.com EDEN PRARIE, MN 55344 


HIGH PERFORMANCE ULTRA-MINIATURE 
PINHOLE LENS CAMERA WITH AUDIO 


| The PH200A is the 


only .2 lux «High resolution - more than 
400 lines +Ultra miniature - measures only 
30mm x 30 mm x 14 mm «Camera comes 
complete with connectors and power 
supply « Includes 5.5mm wide angle 
pinhole lens «Can be easily mounted 
behind a ‘is" hole for any custom or covert 
applications. OMLY...$/25” 
Surveillance Catalog $5 ” 


SPY OUTLET 
2468 Niagara Falls Blvd 


Tonawanda NY 14150 
(716) 695-8660 Fax (716) 695-7380 


LOWEST PRICES UNDER THE SUN! 


MODEL 40-$99 
+ RS-232 interface vo SOLAR 


aif d ; + 28 lines digital /O exit) a 
EPMaster LV 40 pins: 8/16 bil E{E)PROMs, Serial, Flash REAL 18V1.3VISV $349 + Eight analog Inputs ELECTRIC 


logic. With 128K by 8 emulator $495, 128K x 16 $565 - PWM output de micery 1H sx INC. 
* + Three stepper ports 
— MODEL 100-$279 5555 Santa Fe St. #J 
if 


Speedmaster LV: E(E)PROM, Serial, PROMs, BPROMs, NVRAMs, Flash, $595 12-bit 100KHz A/D - Four anal i 
. ‘ log outputs San Diego, CA 92109-1602 
PALs, GALs, MACH, MAX, EPLDs, 8748/51, etc.. REAL 1.8V/3.3V/5V logic + Three timer counters - 24 digital /O (619) Saased 
Micromaster 1000+:EPROMs, EEPROMs, Serial PROMs, BPROMs, NVRAMs, ONo adapters or modvies needed 4 os ayh oe (619) 287-8774 fax 
Flash, PALs, GALs, EPLDs, MACH, MAX, MAPL, PSD, PIC, 286, ST6, 68HC705, up to 40 pin DIL - even for PIC, ih tims imide ; 
6BHCT11, 87Cxxx, 89Cx0. COP etc NO MODULES OR ADAPTERS FOR DIL COP, Motorola, Signetics micros! Bae +” TOLL FREE 1-800-842-5678 


3 OA! models use an inter port Lowe er ey | te - il: a) r 
Micromaster LV: Utimate universal programmer with REAL 1.8v/3.2visviogic. | $795 | tprimertprs ee Sette LF Hig Alanis seb ner ad E 
OUp to 512k x 16, 3.3/8V ROM/ -— http://www.solarelectricinc.com 
‘Speedmaster GL.V32 8 gang EPROM/Flash. Supports 3.3V and SV devices $995 | RAM emulators | 
r optional, from FREE DETAILED PRICE List 
ALSO AVAILABLE: COP Gang Programmer (40 pins) $175 for 128K by 8 — —— 
| 


Made by ICE Technology inc 1 800 624 8949 (9196930578) 027CO10 progeny: 21 sacs PRAIRIE DIGITAL, INC. 


if +91 : . 
YH FAX: 919693 vol: httesworeicctechcom  _Oliifetime free software updates 846 SEVENTEENTH ST., INDUSTRIAL PARK 
SH € coo PO Box 1438, Henderson NC27536 030 dy money back /yr warranty PRAIRIE DU SAC, WI 53578 
TEL: (608) 643-8599 - FAX: (608) 643-6754 


Robot Explorer™ 


The Robot Explorer™ newsletter is your 
guide to the world of intelligent mobile 
robots. Receive 8 issues packed with 
robot explorations: from Antarctica, to 
the depths of volcanoes, to desktop 
mechanical creatures. 

Build the newest robot kits, review the 
latest books, and receive expert guidance 
from master robot crafters. 

Whether you're a professional robot 
designer, researcher, educator, hobbyist, 
or simply love to read about robots, 
Robot Explorer contains the articles you 
need to keep up to date with the quickly 
evolving world of intelligent machines. 
Eight issues for $14.95. 


Call Now! 
wclviss 1 (800)GO-ROBOT (00487-6268 


POB 458, Peterborough NH 03458 603.924.6079 
$14.95 North America $29.95 World-Wide 


Stamp Applications is Putting 


the Spotlight on 


f 
now on the Web! ered age 


That’s right. You can now access all of Scott’s great 
columns online at the Nuts & Volts Web site. Each column is avail- 
able as a separate .PDF file and requires an Adobe Acrobat reader to view. A direct 
link to Adobe is also provided so you can download the reader if you need it. 
These columns are provided to all absolutely free — for now. Soon, some of 
them will be moved to a special subscribers only section, and will remain free and 
available to current subscribers only. 
The files are in 8 1/2 x 11 format, so they will print out and fit nicely into your 
reference binder. http://www.nutsvolts.com 
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AIPENIIUN DEALER 


BUY DIRECT FROM 


THE WHOLESALER 


LEf THE BEST PRICES 2 
BIC UNITS BRE TN) STOCK FOR IMMEDIBTENSHIFMENT 


ary 
10 
NV-5600 (PIO) .....$199 
NV-5700 .........9199 
NV-5800 .........9199 
NV-5750 (JBB) ....$275 


ary 
10 


CENTURY CT-3000 .. .S65 
PANASONIC 145 .... .$79 


AND) 


ta we 


JLT 


ary 
50 


$170 
$170 
$170 
$245 


ary 
50 
$55 


$69 


ALL TYPES OF CABLE 


EQUIPMENT AVAILABLE. 


CALL FOR DETAILS. 


CALL FOR THIS MONTH’S SPECIALS 


1-B00-808+3356 


DIREGT GABLE: 
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Werk / 


Write in 115 on Reader Service Card. 


STEPPER iC: New EDE1200 is ideal for 5/6 
wire stepper motors. Download our datasheet 
or call E-Lab Digital Engineering, Inc. 712- 
944-5344. Visa/MC. http://www.netins.net/ 


ROBOTIC ARM KIT, five axis with gripper. 
Control with any serial port. Very accurate 
and repeatable. $195 includes all hardware, 
structural components, software, illustrated 
assembly manual, 6 Hitec servos and 
MiniSSC servo controller. Add S&H $7.50 
USA and Canada, $25 Intemational Airmail. 
IL residents add 6.25%. Credit cards wel- 
come. TSS, 104 Partridge Road, Pekin, IL 
61554-1403, 309-382-1816. www.lynxmo 
tion.com NEW mobile version $250. 


STEPPER/SERVO motors and drives, 
rotary/linear optical encoders, and industrial 
control microcomputers for sale at surplus 
prices. Great for robotics projects. Call or E- 
Mail for list. Mark Shaw, Motionex, Inc. 
Phone: 1-800-476-4450/704-523-2222. E- 
Mail: marks @ motionex.com 


REPAIRS/SERVICES 


PRINTED CIRCUIT boards from your art- 
work. For quotes, call or fax requirements. 
ILIADIS 904-641-9942. 


18,000 Plus TECHNICAL REPAIRS for TVs, 
VCRs, projection TVs, CAMCORDERs, CD 
players, & audio organized in an EASY to 
use computer program. The TECHNICAL 
TIP REPAIR program. PROFESSIONAL 
BOARD LEVEL & COMPONENT LEVEL 
REPAIRS. ADD your own tips. PRINT tips. 
Ask about our TIP EXCHANGE policy with 
FREE updates. Works on IBM compatible 
computers with a hard drive (also on some 


GENCE SOFTWARE, 60 FARMINGTON 
LANE, MELVILLE, NY 11747. CALL 1-800- 
215-5081/516-643-7740. 


PICS, GALS READ if you've lost your mas- 
ters. Programming service available. Call for 
info. Network Sales, 616-683-0500. 


CABLE CONVERTER REPAIR: 
Specializing in all Zenith models. Very rea- 
sonable price. Give me a call. 619-630-1909, 
ask for Paul. 


ENGINEERING CONSULTING. Product 


ing stages. Digital, analog, and RF expertise. 
Microcontroller designs for HCO5XxX, 
HC11XX, PIC 16C5X. Software design for 
IBM PC. ASIC design using XILINX. In-house 
schematic capture and PWB. Steve Hicks, 
DiaSystems Electronics, 7508 E. Granada 
Rd., Scottsdale, AZ 85257. 602-970-3162. 
steveh @terrestrial.com 


WELD ALUMINUM WITH PROPANE! Now 
you can weld alum. and other metals with 
propane fuel, with our special alloy rods. 
Easier than solder. No flux. As strong as heli- 
arc. Repair or fabricate antennas and more. 
E-Z instructions. Money back guarantee. One 
pound kit (22 rods) $29 including 2nd day 
postage. Weeks Dist., 36 Carolina St., 
Taylors, SC 29687. 1-800-547-WELD (9353), 
Fax 864-244-6349. MC, Visa. 


PINBALL MACHINES! Books, Magazines, 
Manuals, Diagrams, Supplies, Parts. $2 cata- 
log, Marco Specialties, 5290-N Platt Springs 
Rd., Lexington, SC 29073-9252. 803-957- 
5500. FAX 803-957-6974. E-Mail: tilt@ix.net 
com.com http://magenta.com/marco 


HARDWARE & SOFTWARE ENGINEER- 
ING. Zagros Robotics, PO Box 460342, St. 
Louis, MO 63146-7342. 314-768-1328, 


zagros @ mo.net 


CALENDAR 


Continued from page 37 

WI - WAGKESHA - Swapfest & Computer Expo. 
County Expo Center, NI W24848 Northview Rd. 
8arn-2pm. SEWFARS 414-650-0724 


CA - SANTEE - ARC of El Cajon Ham, Computer & 
Electronic Swapmeet. Santee Drive-in. 619-561-0052 
GA - MARIETTA - ARRL Hamfest. Kennehoochee 
ARC. Margaret Durham 770-977-4405 


Niel saps issn apenpes non Rocking- 


Beverley Harwood 915-686-1841 


IL - STERLING - Hamfest. Sterling High School Field 
House, 1608 4th Ave. 815-336-2434 


OH - MAGMEE - Hamfest/Computer Fair, Lucas Co. 
Recreation Center, 2901 Key St. 8am-3pm. TMRA. 
Paul Hanslik 419-243-3836 


Jirnmie Hewlett 304-768-1142 


Wi - MILWAUKEE - Computer Show. Milwaukee 
State Fair. Blue Star Productions 612-788-1901 


8am-2pm. Clyde Scruggs 941-453-7181 
FL - STUART - Hamfest. Martin Co. 
Martin County ARA. Romund Madson 561-337- 1841 


MO - KANSAS CITY - ARRL Hamfest. Ararat Shrine 
RC. Steve Dowdy 816-941-0620 

NJ - WEST ORANGE - Hamfest. West Orange H.S. 
600 Pleasant Valley Way. 9am-2pm. Jim Howe 201- 


: 


IL - GRAYSLAKE - LAMARSFEST "97, Lake 
County, IL Fairgrounds. 8am-2pm. Frank Avellone 
847-234-4124 

NC - KINSTON - ARRL Hamfest. Dwon East 
Hamfest Assn. Dough Burt 919-524-5724 


Memorial. MarketPro 301-984-0880 xt15 


| 


Commission (FCC) has 


| gome full circle on its 


personal radio service 


|| called Citizens Band 


(CB). Class A Citizens 
Band on UBF frequencies 
462 MHz/467 MHz 
attracted only a few 
licensees almost 50 
years ago. The equip- 
ment was bulky, and I 


ultimately turned into 
the UHF general mobile 
radio service gest Alias 
well-disciplined radio 
service continuing to 


fare well today under 
|| the 


Arbor, MI 48106; 313- 

MO . If amy one non- 
profit group deserves 
due credit in keeping a 
radio service created by 
the FCC orderly and use- 
ful, credit goes to the 
Personal Radio Steering 
Group for their untiring 
efforts im watching over 
GMRS. 


GMRS CHANNELS ... 


GMRS FREQUENCY ALLOCATIONS 
FCC Rules Part 95, Subpart A 


Base Station, Mobile Relay 
Station, Fixed Station, or 
Mobile Station 


Channel 1 - 462.550 
Channel 2 - 462.575 
Channel 3 - 462.600 
Channel 4 - 462.625 
Channel 5 - 462.650 
Channel 6 - 462.675 
Channel 7 - 462.700 
Channel 8 - 462.725 


A GMRS radio requires the oper- 
ator to be licensed by the Federal 
Communications Commission for 
which the FCC would normally issue 
one channel pair spaced 5 MHz, with 
a second channel or channel pair 
assigned at the request of the appli- 
cant. The channel pair 462.675 
MHz/467.675 MHz could also be 
used for the purpose of soliciting or 
rendering assistance to a traveler, or 
for communicating in an emergency 
pertaining to the immediate safety of 
life or the immediate protection of 
property. 

Most recently, the FCC also 
granted small base stations and 
portable operations in the simplex 
mode on the following 462 MHz 
intersticial frequencies: 


462.5625 
462.5875 
462.6125 
462.6375 
462.6625 
462.6875 
462.7125 


If you possessed a valid GMRS 
license, you could operate voice on 
these intersticial frequencies with no 
more than five watts of effective radi- 
ated power. 

Keep these five-watt intersticial 
frequencies in mind when we soon 
talk about the new Family Radio 
Service operating on these same 
frequencies, but with only one-half 
watt of power. Guess who has the 


Mobile Station, Control Station, 
or Fixed Station Operated in the 
Duplex Mode 


Channel 1 - 467.550 
Channel 2 - 467.575 
Channel 3 - 467.600 
Channel 4 - 467.625 
Channel 5 - 467.650 
Channel 6 - 467.675 
Channel 7 - 467.700 
Channel 8 - 467.725 


advantage! 

In the mid-1950s, the FCC also 
established Class D Citizens Band 
under Part 95 as an additional short- 
range radio service operating on 27 
MHz. Just like Class A CB, a license 
was required, and an operator would 
receive a grant to operate on any one 
of the 27 MHz 23 channels. As 27 
MHz Citizens Band began to grow 
popular in the 60s and 70s among 
truckers and radio enthusiasts, the 
channels were expanded from 23 to 
40, and millions of 27 MHz CB radio 
operators began to go out of control. 

Ultimately, the FCC could not 
keep up with licensing nor control on 
the band, and simply threw in the 
towel saying the rules 
still hold, but you no 
longer need a license for 
Class D 27 MHz CB. 
And that’s the way it is 
today — an unlicensed 
radio service, totally out 
of control with a “no 
license, no rules” philos- 
ophy by many of the 
operators. 

REACT still tries to | 
do their best on Channel | 
9, the designated emer- | 
gency channel, but 
since no one needs a 
license, how can anyone 
really control the rule 
violators? 

Interesting to note, 
the FCC has recently 
unlicensed the domestic 
use of VHF marine 
radios, as well as VHF 
aeronautical radios. 
Mariners and pilots are 
hoping that undisci- 
plined chaos doesn't 
break loose on these 
important bands, too. 
Time will tell. 

But there was still a 
void in a radio service 
that would allow short- 
range, handheld-to- 
handheld communica- 
tions among family and 
friends, backpackers 
and skiers, business 


and pleasure. 

The GMRS UHF Citizens Band 
Radio Service was not a likely candi- 
date for short-range casual or busi- 
ness communications because FCC 
licensing was still a requirement, the 
equipment relatively expensive, and 
the same licensing requirements 
even to get access at those seven rel- 
atively new intersticial frequencies. 

Business band radio on both 
VHF and UHF required FCC licens- 
ing, and the channels were jammed 
pack and not authorized for personal 
communications. There was even a 
period when business band itinerant 
channels were used for unit-to-unit 
communications, but these channels 


The small FRS radios operate just like 


bigger, commercial handheld radios. 
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All channel, half-watt, UHF family radio service 
portable transceiver, 


were soon filled with high-powered 
stations and now the itinerant chan- 
nels on both VHF, as well as UHF are 
considered just about useless by the 
thousands of licensed and unlicensed 
operators. 

Ham radio for pleasure required 
the ham test, even though the Morse 
Code requirement for a ham radio 
Technician class license was 
dropped. Long-term licensed ham 
operators were also quick to detect 
unlicensed operators on their bands, 
and they were quick to track down 


unlicensed opera- 
tors and get them 
off of their valuable 
VHF and UHF fre- 
quency assign- 
ments. 

Using marine 
VHF radios that 
were relatively inex- 
pensive because of the number of 
sets coming in from Japan was also 
not a wise choice for the casual 
hunters or skiers wanting to stay in 
touch. The FCC views the marine 
and aviation services as safety of life, 
and they take swift action to track 
down unlicensed operators. But now 
that the marine VHF and aeronauti- 
cal service have gone FCC unli- 
censed, time will tell whether or not 
illegal operators are quickly appre- 
hended. 

About a year ago, amateur radio 


FRS handhelds can keep you in touch 
in a shopping mall or trade show 
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operator Robert Miller AA5FL, pro- 
posed a new short-range UHF radio 
system called Family Radio Service, 
utilizing intersticial (split frequencies) 
within the GMRS band. 


Channel 1 - 462.5625 MHz 
Channel 2 - 462.6875 MHz 
Channel 3 - 462.6125 MHz 
Channel 4 - 462.6375 MHz 
Channel 5 - 462.6625 MHz 
Channel 6 - 462.6875 MHz 
Channel 7 - 462.7125 MHz 


Channel 8 - 467.5625 MHz 

Channel 9 - 467.5875 MHz 

Channel 10 - 467.6125 MHz 
Channel 11 - 467.6375 MHz 
Channel 12 - 467.6625 MHz 
Channel 13 - 467.6875 MHz 
Channel 14 - 467.7125 MHz 


Miller's proposal for the new 14 
channels situated in between the 
long-standing GMRS channels took 
about one year from concept to FCC 
rulemaking. His vice-president posi- 
tion with Radio Shack most likely had 
a big impact on the FCC, realizing 
that a low-cost, short-range, no- 
license radio service would be a boon 
to both the public, as well as the 
economy with the expected millions 
of little radios to be sold. But for the 
licensed GMRS operators throughout 
the country, low-power “anything 
goes” radio sets in between regular 
GMRS mobile and repeater output 
frequencies could spell big-time 
problems. 

The Personal Radio Steering 
Group (313-MOBILE3) did an exem- 
plary job of investigating all positions 
in this issue, and presenting a profes- 
sional un-emotional, alternate opin- 
ion on how half-watt, unlicensed, 
handheld FRS radio sets could cause 
interference to their long-standing, 
professionally licensed and managed, 
general mobile radio service. 

Although the Commission ulti- 
mately adopted the Bob Miller Radio 
Shack Family Radio Service proposal, 
the Personal Radio Steering Group 
newsletter PERSONAL RADIO 


A cloned ham radio gets new hams on the air fast (through local repeaters)! 


EXCHANGE indicates two parties 
have filed Petitions for 
Reconsideration of the rules that the 
FCC recently adopted for the Family 
Radio Service. But it may be too late 
— the newsletter indicates Family 
Radio Service models “are already on 
the market, and we expect to see 
many (sold) before the end of the 
Christmas 1996 shopping season.” 

Now that the Family Radio 
Service is on the air with brand new 
equipment, some surprises are tak- 
ing place out in “radio land.” Some 
of these “surprises” were anticipated, 
yet others may show the creativity of 
radio enthusiasts wanting to “do their 
thing” on the new 14 CHF intersticial 
frequencies. 

The first revelation came when 
new FRS operators discovered the 
first seven channels already occu- 
pied with licensed GMRS operators 
running LEGALLY 10 times more 
power on Channels 1 through 7. 
FCC Rule 95.29(f) allows five watt 
ERP licensed GMRS operators to 
use voice on the following intersticial 
channels: 


Channel 1 - 462.5625 MHz 
Channel 2 - 462.5875 MHz 
Channel 3 - 462.6125 MHz 
Channel 4 - 462.6375 MHz 
Channel 5 - 462.6625 MHz 
Channel 6 - 462.6875 MHz 
Channel 7 - 462.7125 MHz 


Licensed GMRS users on the 
first seven Family Radio Service fre- 
quencies not only could run 10 
times more power, but also operate 
small base stations or mobile sta- 
tions that sounded a lot louder than 
the small half-watt Family Radio 
Service portable stations. This “loud- 
ness” is due to the fact that FRS 
equipment operates at 3 KHz devia- 
tion, and GMRS equipment might 
operate up to 5 KHz deviation. The 
more deviation, the louder the signal 
appears out of the little FRS hand- 
held sets. 

Both FRS, as well as GMRS 


In a matter of seconds, ham radios may be cloned 
for instant repeater access and public safety receive. 


operators, on these intersticial fre- 
quencies would sometimes be clob- 
bered with co-channel interference 
on regular GMRS channels because 
the 50-watt output GMRS systems 
would repeat out right next to the 
first seven intersticial frequencies. 
Immediately Family Radio 

Service operators saw the benefit of 
choosing FRS Channels 8 through 
14 to get away from GMRS intersti- 
cial operators, as well as the nearby 


New Alinco family radio service 
UHF radio with flip-up antenna for 
extra range 


outputs of GMRS repeaters. And 
good news for FRS operators — the 
467 MHz FRS channels were 
absolutely clear and quiet. If you 
have FRS equipment now, Channels 
8 through 14 are your best choice for 
good range. 

So far, FRS units on Channels 8 
through 14 have not caused interfer- 
ence or desensitization to licensed 
GMRS repeater systems which listen 
in on 467 MHz, and transmit out on 
462 MHz. This was a concern of 
GMRS operators. | suggest you 
do not operate your small FRS 
radio near repeater sites that 
may have GMRS systems. 

So how far do these small half- 
watt FRS units actually transmit 
on simplex? 

About one mile in residential 
neighborhoods, a few hundred 
yards inside shopping malls, 
and up to five miles down at the 
beach or on lakes and rivers. 
And for the Family Radio 
Operators interested in being 
the first to talk half-watt hand- 
held to half-watt handheld over 
100 miles, you are too late — | 
have already done it with a pair 
of little handhelds between a 
mountain top in Santa Monica, 
CA, and a little FRS handheld 
aboard a boat near the Mexican 
border. On this line-of-sight 
basis, our 100-mile contact was 
absolutely noise-free, and we 
probably could have extended it 
an additional 50 miles or so if 
the boat operator had more 
gas. But FRS equipment is real- 
ly intended for short range — 
parents to kids in a shopping 


mail — two skiers out on the slopes 
— one residential block captain to 
another three blocks away. And with 
one-half watt output on UHF, the lit- 
tle FRS equipment goes hundreds of 
times further than 49 MHz CB play 
toys, and usually a lot further than 
Class D Citizens Band when the 
channels are crowded with skywave 
interference. On FRS, skip is non- 
existent. 

Innovative Family Radio Service 
operators were quick to discover 
they could turn their little handheld 
with voice-activated transmit into a 
quasi-repeater station, repeating sig- 
nals from other handhelds, or for 
that matter, any other radio service. 

Although FRS equipment may 
not have the antenna system 
enhanced or added to, placing a 
VOX-operated FRS unit high atop an 
office building could act as a type of 
repeater. There is even talk of the rel- 
atively obscure amateur radio digital 
talker simplex repeaters being inter- 
faced with a VOX-operated FRS 
transceiver. 

These digital store-and-forward 
ham radio simplex “repeaters” listen 
to about 30 seconds of conversation, 
and then voice out this same digitally 
memorized conversation on the 
same frequency — much like a long 
delay echo device, but one that 
could allow a VOX-operated FRS set 
being placed in operation not neces- 
sarily envisioned by how typical FRS 
sets would be used. 

Everyone is hoping the new 14 
channels of FRS will blossom with 
useful communications in an orderly 
manner. Although Part 95 rules don't 
spell out exactly what may or may 
not be transmitted over FRS, it is 
everyone's hope that intentional 
interference, sound effects, obscene 
and indecent language won't take 
place on FRS. 

After all, the intent of FRS is as a 
family radio service where mom and 
dad can chat, and still keep track of 
the kids out on the lake, or in that 
big shopping mall. This is the way 
Bob Miller has envisioned it, and 
everyone hopes this new Family 
Radio Service will maintain some 
semblance of sanity and civility for its 
intended short-range service. 

| encourage everyone who oper- 
ates on GMRS, or who plans to oper- 
ate on Family Radio Service, to sign 
up for the Personal Radio Steering 
Group newsletter to stay up-to-date 
on this exciting existing and new 
UHF radio service. (Subscriptions are 
available for $30.00 a year, first class 
mail, PRSG, RO. Box 2851, Ann 
Arbor, MI 48106.) 

Equipment from Motorola, 
Radio Shack, Cobra, Alinco, and 
Midland is just hitting the market- 
place, with prices from $50.00 on 
up to a couple hundred bucks. Keep 
in mind your best channels are 8 
through 14, and let’s see some good 
radio operators on this newly created 
set of frequencies, paired closely and 
shared with the presently licensed 
GMRS. NV 


NEWS 
ANNOUNCE- 
MENT 


CLONING AROUND AT ALL 
HAM RADIO OUTLET 
STORES 


Beginner ham radio oper- 
ators can now buy ICOM 
America single-band and 
dual-band F/GHF trans- 
ceivers pre-programmed 
with their local area “Top 40” 
VHF and UHF active fre- 
quencies. 

“Local open repeaters, 
simplex, and local public 
safety channels will give the 
beginning operator a head 
start in takin 3 Ee ctadss of 
their new ICOM equipment 
which has been cloned by 
their local ham radio outlet 
dealer,” explains Jim 
Newcomb N7MBA, of ICOM 
America. “This Top 40 list 
will also add exposure to all 
of the local amateur radio 
clubs who sponsor a 
repeater and may hold 
evening nets,” adds 
Newcomb. 


Will a oer. ogrammed 


radio lead to a beginner not 
learning how to program in 
additional frequencies? “In a 
trial Re between HRO, 

ICOM America, and Gordon 
West Radio School students, 

we found a much higher 
enthusiasm for newcomers 
learning how to clone and 
change memorized frequen- 
cies with this equipment, 

and beginners began pro- 
gramming and reprogram- 
ming at a much higher rate 
than other students who 
started off with a radio and 
an uncharged battery with 
only 144 and 446 MHz 
comin in the VFO 
mode, lains Newcomb. 
“We think ham radio outlet 
stores are offering the new 
operator a major benefit in 
being able to tune in and 
take advantage of all of the 
local radio systems in their 
area, pre-memorized in their 
new O/GHF radio set,” 
finalizes Newcomb. 

To receive a list of “Top 
40” frequencies for your 
local area served by a local 
ham radio outlet store, sim- 

ply stop in and ask for the 
list which is obenivieluiisn: 


” 
" 


All 
i. a5 asad 
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HOW TO PLACE A CLASSIFIED AD 


TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate piece of paper. Spell out words when submitting hand- 
written copy. Calculate the number of words and multiply it by the appropri- 
ate rate (see RATE PER WORD section). Include any charges for bold and/or 
CAPPED words, any artwork costs that would be applicable, and/or costs for 
boxing your ad (explained below). Choose the appropriate classification for 
your ad{s) to appear in (see below). If no classification is indicated, it will be 
placed in Misc. Electronics or wherever we deem most suitable. Enclose your 
name, address, phone and Nuts & Volts account number from 
your mailing label (if available) for identification purposes. Include full pay- 
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your 
completed order to: 
NUTS & VOLTS MAGATINE, 430 Princeland Ct., Corona, CA 91719. 


’ 


Thead rate for current PAID subscribers is 60¢ per word. All others pay 
eee re There is a $9.00 minimum charge per ad per insertion. 


Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS 
are 20¢ extra per word. The first two words of each ad are bold capped at no 
charge. Indicate bold words by underlining. Words normally written in caps 
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged 
as s all cap words. Use a two-letter abbreviation for states. 


REA at itracstang sass 8 Gee the top of your classified ad for an additional 
$10.00 (1" depth max.) for camera-ready art. No wording is allowed in this 
area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line art, 


or $8.00 for halftone of photographs. To BOX your ad, include an additional 
$50.00 for copy-only ads, or $75.00 for ads with art or photos. 


You may fax in ad copy or changes before the closing date (5:00pm on the 
10th) at 909-371-3052 using MasterCard or Visa. Include credit card expira- 
tion date, the name that appears on the card, a daytime phone number, and 
your Nuts & Volts account number. Ads without credit card information will 
not be listed as received until payment is received in full. WE DO NOT CALL 
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi- 
cation of faxed-in ads, please call 909-371-8497. 


Prepaid ads received by 5:00pm on the closing date (10th of the month) will 
appear in the following month's issue. Ads postmarked through the 10th, but 
received after the closing date, will be placed in the next available issue. No 
cancellations or changes after the 10th. Cancellations and changes must be 
submitted in writing. 


All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited to 

related items ONLY. All ads are subject to approval by the 
publisher. We reserve the right to reject or edit any ad submitted. We do not 
take ad copy or changes over the phone. We do not bill for classified ads. 
Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub- 
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting 
errors will be issued unless you clearly print or type your ad copy. 


Choose a ce al for your ad from the classifications listed below. 
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ADVERTISER’S INDEX 


Optoelectronics 
Index Publishing Group, Inc. ............. 11 
RPRSUONDDs aieade <hakicinanncacenaagtancacsanscsead 16 


CCD CAMERAS/VIDEO 
All Phase Video-Security, Inc. .......... 18 
Creative Micro Electronics, Inc. ........ 44 


COMPUTER 
Hardware 


Allison Technology Corporation 31, 4 
Alltech Electronics Co. ............:c.00004 


Co. 
La Paz Electronics Int'l. 


Prime Electronic Components, Inc. 67 


Shreve Systems 
GOT B MKS, | MUGS! sosscvaccasetcatrcatcovtecesscsaes 110 


Software 

Pioneer Hill Software 
Software Clearance Outlet 
Virtual Reality Publishing 


Microcontrollers / /O Boards 


J&M Microtek, Inc. .... 
Micromint, Inc. ........... 


NovaTech Industries, Inc. ................. 19 
Ohio Automation, INC. ..........:0c-es08s 110 
Parallax, INC. .........::ceeseeeee Back Cover 
FERN 5.55 <r sconeactitzctylesssdciseyeeces 104 
Prairie Digital, INC. ...........cccesesseees 111 


Square 1 Electronics 
Technological Arts 
VersaTech Electronics 


Printer Supplies 
Chenesko Products, INC. ..........s0000+2 47 
H.T. Orr Computer Supplies 


DESIGN/ENGINEERING/ 
SERVICES 
BrownDog Prototypes 

| Electronics, Inc.............. 37, 104 
V&V Mach. & Equipment, Inc. ......... 111 


EDUCATION 


Advanced Educational Systems 
EMAC, Inc. 


eames Electronics, We oo es 
Ramsey Electronics, Ic. .............00 


Electronic Rainbow ind., WIM cebccpveued 48 


SOLAR EQUIPMENT 
Solar El@ctric IC. .essssssssssssseeseeens 11 


TELEPHONE/CELLULAR 


eae ree. : = 
A Use this index-by- 4 
product to find what you / 
| need FAST! 
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Roger's Systems Specialist 
800-366-0579 


aa “We Have Great Connections” was 


Internet Catalog Online! http://www.rogerssystems.com 


Cables * Connectors * Accessories 
Computer « Telecommunications « Network « Audio | * Video 


Stereo Headphones |-EEE-1284 Printer Cable Mini Stereo Extension © 2 Computers to 1 Parallel Printer 
Digital CD Quality, Lightweight, exceptional sound 10’ Bi- Directional 6f. 3.5 mm male-female | Manual/Auto Switch * Easy to install and operate 
DB25 Male to Mini Centronic 36 All DB25 female connections 
A.K.A type “A’ #AC-559 
- > $4 
(>— <= l { 50&up.75¢ 
gE Fe | jos" = (o——TN" 
#CC-PR6-BIMIN rode dad = 
$500 ach 
#TM-170 $5 ach 20/$3.00 each 
10/$4.00 each 
12v DC Fan 
3.1/8" x 1" Ball 
Centronics Adaptors Ptr Mssharery be 


DB25 male to 36 pin female Centronics 


SCSI Cable 
IBM or MAC Controller to devise 
Parallel Port DB25 to 50 pin Centronics male tomale 
DB25 Female to 26 pin socket IDC | OF oct #VC-OFFQG 


$4.22 ach 
om ; = == | | ~ Computer Power Cord 
ewes #CC-669 
$4.00 och | 


#CN-702 $1™ cach 3 foot *32 each 
20/$.60 each 20/$1.75 each 
SCSI 1 to SCSI 1 Cable AT Modem Cable _ 10' Bi-Directional S-Video Cable 
50 pin Centronics male to male DB25 male to DB9 Female Printer cable 


DB25 male to standard 36 centronics 
dy wagers bet Hin <i Ss 
#CC-676-E | S — 
6 foot * 322 each 20/$2.00 ) Reaves 18 eas 


Heat Sink with Fan - New Low Price! 
Easy power hook-up! Works with ZIF Socket. Clips to Chip. 


$2200 -ach 5/$19.50each 


’ 10 Base-T Cables 
=n Catagory 5 
#TM-FAN-2 486 cPU $5 cach fe EX #CA-134 $250 sh: #TE-038-L5 $6 os #TE-258-L5 
#TM-FAN-90 Pentium CPU, 75-150 MHz $6 each ~< Ai) 82Moacn — P 

‘Se. i csigcan suite | 3® 7h #TE-068-L5 12™ son #TE-508-L5 

#TM-FAN.90BB Penum CPU, 75-150 tz $1 0% easy | $4% 4h #TE-128-L5 20" 100 #TE-108-L5 
805-288-2288 Remember, We Have Great Connections... For You! Fax 805-288-2293 

$10.00 minimum order required * Add $4.50 shipping for pre-paid orders 

Some Items limited to Califomia residents add 8.25% tax * eMail Sales @RogersSystems.com Drawings are —— 

stock on hand. Call for quantity discounts * No out of state checks accepted * Most orders shipped same day representations only. VISA 


21021-504 Soledad Canyon Road, Santa Clarita, CA 91351 
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NMEA-0183 GPS 
Interface,-Connect 
your GPS to the 
Xplorer for Mapping 
applications. 


. Ideal 
for any two-way communications testing or 
monitoring. The Xplorer is a value packed 
performer integrating the functions of a 
CTCSS, DCS, and DTMF Decoder, 
Frequency Recorder, Nearfield Receiver and 
more into one hand-held unit. No more 
guessing when programming a frequency for 
monitoring-the Xplorer captures nearfield 
frequencies off the air from 30MHz - 2GHz 
in less than 1 second. The New Xplorer; pro- 
viding the power of handheld portability with 
state of the art functionality and performance. 


werd the Inst inebrument yon wal even 


*Frequency Lock Out, Manual Skip, and Auto or Manual Hold 

«Internal Speaker, Audio Earphone/Headphone Jack 

*Built-in PC Interface, PC Connection Cable and Download Software included 
*Relative ten segment Signal Strength Bargraph 

*Optimum Maximized Sensitivity for increased nearfield distance reception 
*Tape Control Output with Tape Recorder Pause control relay and DIMF Encoder for audio data recording \ 
*High speed FM Communications Nearfield Receiver, sweeps 30MHz - 2GHz in less than | second Ne. 
*Two line LCD displays Frequency and either CTCSS, DCS, DTMF, Deviation or Signal Strength ~@ y 
SNMEA-0183 GPS Interface provides tagging data with location for mapping applications == g 


Prequency Recording Memory Register logs 500 frequencies with Time, Date, Number of Hits and ~ 
atitude/Longitude. (Latitude & Longitude coordinates are only displayed in memory when used with GPS) 
gale-Time Clock/Calendar with lithium battery back-up 

t-in Rapid Charge NiCad Batteries with 5 hour discharge time and Power Supply included é VY ~ 
merical Deviation Display with 1-10kHz and 10-100kHz ranges 
slescoping Whip full range Antenna included 


W4th Avenue « Ft Lauderdale, FL * 33334 « Tel: 954-771-2050 » Fax: 954-771-2052 Our 
b Visa * MasterCard + C.O.D. Check Out GU 
es and Pepe caine le subject to change without aor ta obligation Web Site: 
tact 2 2 
ontact Optoelectronics for mapping software available oplollé atfonics.com 
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BASIC STAMP COMPUTERS 


Tiny computers run PBASIC programs 


New 
ASIC Stam 

p 
Starter K it for $79! 


Contains Our origi 
Original 
BASIC Stamp rey. D 
plus Software, cable 
and manual. 


BASIC Stamps are component-sized computers that run PBASIC programs. They have 8 or 16 I/O 
lines, which can be used for a variety of digital and analog purposes. And their language is both 
familiar and extensive; the language includes FOR...NEXT, IF...THEN, and GOTO, as well as 
XOUT, SHIFTOUT, DTMFOUT, and other special commands. 


If you've heard about BASIC Stamps, but never took the plunge, now you can do so for less. We 
now Offer a “Starter Kit” for just $79. The kit contains everything you need to get your feet wet. 


™ 
BS1-I€ Module 

8 1/0 lines 

80 instructions max. 

2000 instructions/sec. 
FaxBack 2400 baud serial 1/0 

#6002 14-pin SIP module 

1/O instructions for pushbuttons, po- 
tentiometers, pulse measurement, 


PWM, serial I/O, sound, ete. Marvin Green and bis students in Hillsboro, 


Oregon, use BASIC Stamps to make small robots 


Charles Walsh and bis students in Great Falls 
Montana, use BASIC Stamps in robotics projects 


™ 

BS2-IC Module 

16 1/0 lines 

500 instructions max. 

4000 instructions/sec. 

50k baud serial 1/0 

24-pin DIP module 
Same I/O instructions as BS1, 
plus touch-tones, frequency 
generation, pulse counting, 
serial shift registers, X-10 
powerline control, etc. I/O 


Programming Package $99 
Contains items needed to program 
BASIC Stamp modules; includes 
cables, PC software, manuals, and 
free technical support. 


Carrier Boards $15-$20 


Provide small prototyping area, 9- 


Although it may be difficult 
to see bere, that’s a BSI-I 
next to the white wires 


functions common to both 
modules have a higher reso- 
lution on the BS2-IC, due to 
its faster clock speed. 


volt battery clips, and programming 
connector. Not absolutely necessary, 
but recommended to make program- 
ming and experimentation easy. 


Jobn Mclean uses BASIC Stamps to gather data 
in Lechuguilla Cave (America’s deepest cave, lo 
cated in Carlsbad Caverns National Park) 


Issac Kurtz and Jobn Bishop use BASIC Stamps 
in artifictal bands at the Bloorview MacMillan 
Centre in Toronto, Canada 


New! 4-line Serial LCD $109 
New 4-line serial LCD display is fun 
and useful for projects that require 


BASIC Stamp discussion list on the Net! 

The list works like this: lots of people (currently 900) subscribe to the 
list, and then all questions and answers to the list are distributed to all 
members. It’s a fun, fast, and free way to discuss BASIC Stamp issues. 


interaction with people. The display 
only takes one I/O line to operate, 
and can be controlled using simple 
SEROUT instructions in your BASIC 
Stamp programs. 


To subscribe to the list, send email to majordomo@parallaxine.com and 


saint write subscribe stamps in the body of the message. 


PA>4 Nf 2 3805 Atherton Road, #102 * Rocklin, CA 95765 * USA « Toll-Free Sales: (888) 512-1024 « Office/tech. support: (916) 624-8333 + Fax: 624-8003 
YN 7] FaxBack: 624-1869 « E-mail: info@parallaxinc.com ¢ Ftp: ftp.parallaxinc.com © http://www.parallaxinc.com 
® 
Australia +61 39 720 5344, +61 67 722 777 + Austria +49 241 918 90 0 + Belgium +32 4 377 5151 + Bulgaria +359 2 72 77 50 + Brazil +55 11 453 5588, +55 11 801 0045 * Canada (514) 336-9426 « Czech Republic +42 49 5813 252 « Finland 
+358 31 266 1885 « France +33 3 20 52 98 52+ Germany +49 241 918 90 0 + Greece +30 1 902 0115 * Hong Kong +852 2720 0255 « Hungary +36 1163 2879 « India +91 422 232 561 « Ireland +44 1 977 683 665 « Israel +972 3 498 543 « Italy 


+39 0542 55400 « Japan +81 3 3251 1779 * Netherlands +31 10 450 4949 « New Zealand +61 39 720 5344, +61 67 722 777 + Poland +48 34 648 882 * Singapore +65 746 8182 Slovak Republic +42 7 580 2574 * South Africa +27 11 493 6242 
* Sweden +46 70 576 14 54, +46 431 41 00 88 + Switzerland +49 241 918 900 + Taiwan +886 2 647 1978 * United Kingdom +44 1 977 683 665 United States (800) 344-4539 (Digi-Key), (800) 831-4242 (Jameco), (800) 538-5000 (JDR) 


PBASIC, BS1-IC, and BS2-IC are trademarks and BASIC Stamp & the Parallax logo are registered trademarks of Parallax, Inc. « Prices do not include shipping and applicable sales tax ¢ Features and prices subject to change without notice. 


Prices are U.S. prices only; prices in other countries may vary. OS96NVSL 
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